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FOREWORD

The Department of the Army was assigned responsibility, effective
I October 1965, for the development and maintenance of a Human Factors
Engineering Information Analysis Center in accordance with the provi-
sions of the Department of Defense Scientific and Technical Information
program (DoD Instruction 5100.45). At present the Information Analysis
Center is located at Tufts University under the technical guidance of
the U. S. Army Human Engineering Laboratories.
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Introduction

This document is the fourth in a series of bibliographies covering

the human factors engineering literature. The first volume, HEL BIB VOL 1,

covered the 1940 through 1959 literature. The second bibliography con-

tained material, for the most part, from the time period 1960 through 1964.

The third volume dealt primarily with the 1965 literature. This volume

covers the 1966 literature. It should also be mentioned that a number of

pre 1966 documents have been included in this volume. These are documents

which for various reasons have not appeared in the previous volumes, or

recently became available to the HEIAS.

As in the past, the project staff was influenced by several considera-

tions in the selection of references for inclusion in the bibliography.

First, there was an attempt to select those references which reflected the

broad spectrum of revealed interests of human factors personnel. Second,

the documents had to be available to the project staff for examination

prior to coding and abstracting. If the document was not among the acqui-

* sitions of the project, it was not included in the bibliography.

The present volume should provide a useful compilation of references

to the human factors engineering literature along with the previous volumes

which reflect the cumulative (through 1966) acquisitions of the HEIAS.

This and future volumes will be published in punched loose leaf page

format, thus permitting additions of new material and modification of old.

Additions will be in the form of new acquisitions. Modifications will be

primarily in the form of changes to the index and the resulting changes in

the coding of the accessions involved. A cumulative coded index covering

all four volumes is being prepared. An author index which is now in

preparation at HEL will also be published. It is suggested that the user

place the present volume in a notebook (or notebooks) or whatever form he

finds convenient for use and future modifications.
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Instruction in the Use of the Present Bibliography

General

The user should examine the index (Part I) thoroughly before attempting

to locate references on a specific topic. Familiarization with the terms

is essential if effective retrieval is to be realized. After examining its

content, the user should be able to enter the index with the terms which are

descriptive of, or synonymous with his query. Documents have been coded

only to those terms or descriptors which are underlined. Having noted the

terms of interest he should then go to Part II (Facsimile of Subject Matter

File) and under the appropriate terms find the accession numbers of those

documents which have been coded to that term. Noting these numbers he can

then go to Part III (Citations and Abstracts) to find the actual references.

Index Changes

There have been some slight modifications in the index published in the

first two volumes of this series. These changes are reflected in the present

index. However, no major changes have been made and the user should have

no trouble going from the index in Volume III to the present one. As men-

tioned previously, an updated and cumulative Part I and II will be published

in the near future.

The Index and Its Use

The accessions are only coded to those terms which are underlined and

in the cases of subheading, are coded to the lowest subcategory (i.e., to

the secondary or tertiary heading, if there is one). For example, if the

reader will note the category Aging, Effects of, he will find a number of

secondary categories, such as vision; motor performance; etc. No references

have been coded to Aging. Effects of, as such, but only to the secondary
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headings. In the case of Radar and other CRT Displays the reader will note

* the secondary heading screen and under this, various tertiary headings, such

as size and shape. Relevant documents, for example those dealing with the

shape of radar screens or scope faces, have been coded to the lowest subcate-

gory, in this case size and shape. No references will have been coded to

screen alone.

The index can, of course, be used as a hierarchical system or a coordi-

nate index. For example, if a user were interested in articles dealing with

drugs and their effects, he would examine the references listed in the cate-

gory Drugs. Similarly, if he were interested in articles dealing wjth man's

tolerance to acceleration, he would go to the category Motion, Effects of/

acceleration and deceleration/tolerance. However, if he were interested in

the effects of drugs on man's tolerance to acceleration forces, rather than

go through all the references in the above mentioned categories, the reader

should note only those accession numbers common to both categories. The

loose leaf notebook form should facilitate this coordinate search.

The reader is advised to look through the various general categories

in making a search. These categories contain not only references of a

general nature, books, bibliographies, etc., but in some cases miscellaneous

* articles which could not be readily coded elsewhere. Occasionally, the

reader will note a secondary heading "other." These categories contain

references to equirpment, methods, topics, etc., not specifically listed

under the main heading.

An Index of this nature develops through use. All relevant terms and

descriptors cannot be anticipated in its initial development and are often

incorporated only after the index has been in use for some time. Therefore,

if the user cannot find terms specifically descriptive of his problem he

should attempt to find synonymous terms. As mentioned previously, the

user should examine the whole index thoroughly before attempting to locate

specific topics.
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Facsimile of Subject Matter File

Part II contains those categories to which documents have been coded

along with the accession numbers of the documents. In essence, it repre-

sents the index stripped to the bare essentials, i.e., minus all cross head-

ings and notes. The user will note that there are several categories with

only a few or no references coded to them. These categories were left in

the index because it is known that in the later bibliographies, there will

be a number of references coded to them.

Citations and Abstracts

Part III contains the actual citations and abstracts listed in numerical

order by accession number. This section was compiled by filming the actual

5 x 8 citation and abstract cards from the files of the HEIAS.

The format of the citations is generally in keeping with the recommenda-

tions of the Publication Manual of the American Psychological Association.

In some instances, however, variation in the amount and type of information

in the original document has introduced some variation in the final citation.

The content of the citation tries to maximize the amount of information to 0

assist the user in acquiring a copy of the document.

The letter code R found at the end of the abstract refers to the number

of references found in the articles (e.g., R-7 means that 7 references were

cited). A list of abbreviations used in the abstracts is given on the next

page.

The documents cited are not available from Tufts University, but are

held in repository at the HEIAS and may be examined on the project's premises.
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KEY TO ABBREVIATIONS

a.c. alternating current g acceleration of normal pull of gravity
AD average deviation G gravitational force acting upon an object

AFGCT Armed Forces General Classification Test GCA Ground Control Approach

AGCT Army General Classification Test GSR galvanic skin response

AIAA American Institute of Aeronautics &
Astronautics Hg mercury

AL adaptation level hr. hour

amp. ampere

ANIP Army-Navy Instrument Program i intensity

ANOVA analysis of variance IBM International Business Machine

AP action potentials i.e. that is

AR acoustic reflex ILS Instrument Landing System

AVID Advanced Visual Information Display in. inch

IQ Intelligence Quotientbit unit of informtion

BMR basal metabolic rate j.n.d. just noticeable difference

C centigrade kc kilocycle

ca about or approximately kg kilogram

cc cubic centimeter KR knowledge of results

CCC Combat Control Center

cff critical flicker frequency L lambert

CIC Combat Information Center LL loudness level

CIo measure of protective value of fabrics lb pound

cm centimeter

CNS central nervous system a meter

CO carbon monoxide M mean

CO2  carbon dioxide Ma milliampere

cpm cycles per minute VC megacycle

cps cycles per second Mdn median

CR critical ratio mg milligram
CRT cathode ray tube ml mile

cu ft cubic foot min. minute

mL millilambertdb decibel mm millimeter
d.c. direct current MOS Military Occupational Specialty

df degrees of freedom mph miles per hour
DL difference limen msec millisecond

mp millimicron
E, Es. experimenter, experimenters psec. microsecond

EEG electroencephalogram

e.g. for example N number of

EKG or ECG electrocardiogram

EMG electromyogram 0 degree

ERG electroretinogram 0, Os. observer, observers

et al and others

etc. and so forth 02 oxygen

OCS Officers' Candidates School
Exp. experiment OR Operations Research

f frequency p probability level

F fahrenheit, F-ratio PB phonetically balanced

ft foot PERT Program Evaluation and Review Technique
ft-c foot-candle PGR psychogalvanic skin response

ft-L foot-Lambert PI photo interpretation
ft-lbs foot-pounds PPI Planned Position Indicator

ft/sec feet per second

0



KEY TO ABBREVIATIONS (Cont'd)

pps pulses per second SYMBOLS:

psi pounds square Inch

PSS Personnel Subsystem concept (USAF) x
2  

chi square

PED Personnel and Equipment Data file % per cent

HE 'verifying Human Engineering Design > more than
,Standards < less than

QQPRI Qualitative and Quantitative Personnel equal
Requirements Information

PSTE Personnel Subsystem Test and Evaluation A[ change In Intensity

TC Training concepts V micron
a 2 variance

TED Training Equipment Development program

TEPI Training Equipment Planning Information

TOTH Technical Orders and Manuals

TP Training Plans

r roentgen, correlation coefficient

rad absorbed dose of radiation

REM rapid eye movement

RBE relative biological effectiveness

ROTC Reserve Officers Training Corps

rpm revolutions per minute

RT reaction time

S, Ss subject, subjects

SAGE Seml Automatic Ground Environment

SD standard deviation

SOT signal detection theory

sec. second

S/N signal-to-noise ratio

SPL sound pressure level

S-R stimulus-response

SUBIC Submarine Integrated Control

t t-test 0
TTS temporary threshold shift

vs versus

VTOL Vertical Takeoff and Landing Aircraft

0
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INDEX TO THE HUMAN FACTORS ENGINEERING LITERATURE

•A

Ability Testing--see Tests and Testing (proficiency)

Absolute Judgments--see Psychophysics; specific sensory categories

Absolute Pitch--see Audition (stimulus characteristics)

Acceleration and Deceleration--see Motion, Effects of

Acceptability of Equipment and Tasks--see Individual Factors Affecting Performance

Accessiblllty--see Maintenance (design for); Work Place Design (area requirements)

Accidents--see Safety

Acclimatization--see Environmental Conditions and Effects (tolerance, adaptation,
acclimatization); Physiological Capacities and Indices

Accommodation and Convergence--see Visual

Accuracy of Movement--see Motor Performance and Skills (speed and precision)

Acoustic

design--see also Ambient Noise (reduction and control); Work Place Design (acoustics)

engineerlng--see design, above

measurement--see Ambient Noise (measurement)

reflex--see Audition (aftereffects of stimulation)

shielding--see Ambient Noise (reduction and control)

Action Potential--for data, see Physiological Capacities and Indices; for methods, see
Physiological Equipment and Methods

Acltivity Analysis--see Methods and Techniques for Study and Analysis of Tasks, Operations,
and Systems'

Acuity

auditory--see Audition (thresholds)

sensory, other--see specific sensory categories

visual--see Visual

Adaptation

auditory--see Audition (aftereffects of stimulation)

perceptual--see Perception (general)

theory--see Perception (theory)

visual--see Visual (adaptation, pre-adaptation, and pre-exposure)

Adaptive Systems--see also Artificial Intelligence; Controls (automatic)

Adjustment, Method of--see Psychophysics (methods)

Aerial Observations--see Visual (search and detection)

Aerospace Medicine, general--see Environmental Conditions and Effects (general); Space Trael

A-Frames--see Packs and Carriers

Afterimages--see Audition (aftereffects of stimulation); Visual (aftereffects, afterimages)

Aging, Effects of

audition

general

Intellectual performance--see work capacity, below

motor performance

vision

work capacity

Aiding--see Tracking

Aiming--see Motor Performance and Skills

Airblast--see Environmental Conditions and Effects (windblast, airblast, windchili )

Airborne Equipment--see Aircraft (related equipment)

Air Conditioning--see Work Place Design (atmospheric control)

Aircraft

accidents--see Safety

collision--see Safety

communication systems--see Speech (communication systems)

controls--see Controls

desqn--see also Helicopters; VTOL, STOL Aircraft

*escape from--see Escape from
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Aircraft (cont'd)

general

Instrument panel arrangement--see Panel and Console Design

landing and landing systems

lighting, exterior

lighting, interior--see Work Place Design (illumination)

noise--see Ambient Noise (level)

related equipment

visibility and recognition--see Visual (search and detection)

Air Crews--see Groups

Air Defense--see Command and Control Systems; Surveillance Systems

Airport (airfields)

facilities--see also Air Traffic Control Systems

lighting--see Lighting Systems (outdoors)

noise--see Ambient Noise (level)

runway design--see Aircraft (landing and landing systems)

Air Reconnaissance--see Visual (search and detection)

Air Sickness--see Motion, Effects of

Airspeed Indicators--see Displays (type)

Air Traffic Control Systems

communication and information flow--see also Language Design; Speech (communication

systems)

control problems

equipment (displays, etc.)

general

layout and workplace design

operator variables

traffic flow

training and simulation

Alarms and Auditory Warning Devices--see Auditory (displays, nonverbal)

Alcohol--see Drugs

Alertness--see Individual Factors Affecting Performance

Allocation of Functions--see Assignment of Functions to Men and Machines in Systems

Alphanumeric Displays--see Displays (type); Radar and other CRT Displays (types)

Altimeters--see Displays (type)

Altitude Chamber--see Environmental Conditions and Effects (equipment and methods)

Altitude, Effects of--see Environmental Conditions and Effects

Ambient Noise

accidents--see effects on performance, below

composition--see measurement, below

control--see reduction and control, below

criteria for buildings--see Acoustic (design); reduction and control, below;

Work Place Design (acoustics)

deafness--see hearing loss, below

effects on performance (includes Industrial efficiency)

general

hearing loss--see also Audition (aftereffects of stimulation)

injury--see hearing loss, above

level

a ircraft

airport

equipment, general

industrial environments

office, home, and general background

rockets, missiles, and launch facilities

ships and submarines
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Ambient Noise

level (cont'd)

vehicle (motor)

weapons

measurement (e.g., spectral analysis, critical band analysis)

reduction and control--see also Acoustic (design); Work Place Design (acoustics)

acoustic shielding

general

hearing conservation program

noise reducing devices and systems

personal equipment (e.g., earplugs)--see Auditory (devices)

standards of tolerance and annoyance

speech interference level--see Speech (masking)

tolerable level--see reduction and control, above

Amplifiers--see Auditory (equipment)

Anchoring Effects--see Perception (general); Psychophysics

Anechoic Chambers--see Audition (equipment and methods)

Angle, Perception of--see Visual (perception)

Ankle Dimensions--see Anthropometric Measures

Anomalies

auditory--see Audition

sensory, other--see specific sensory categories

visual--see Visual

Anoxia--see Environmental Conditions and Effects (oxygen requirements)

Anthropometric Measures

arm and leg dimensions

biomechanical analysis

body density and centers of gravity

body size and dimensions

equipment and methods

extent and flexibility of limb movement

general

hand and foot dimensions

head dimensions

locomotion

muscular strength and endurance

posture

somatotyping

space requirements--see also Work Place Design (area requirements)

Anti-g-Suits--see Clothing (high altitude and anti-g)

Anxiety--see Individual Factors Affecting Performance (emotion)

Anxiety, Tests of--see Tests and Testing (personality and sociometric)

Apparent Movement--see Visual (perception)

Aptitude--see Individual Factors Affecting Performance

Aptitude Testing--see Tests and Testing

Aqua Lung--see Underwater (breathing apparatus)

Arctic Climate Clothing--see Clothing (Arctic ensembles and cold weather)

Arm

dimensions--see Anthropometric Measures

movement--see Anthropometric Measures; Motor Performance and Skills

strength--see Anthropometric Measures (muscular strength and endurance)

Armored Vehicle--see Vehicle

Armored Vests--see Clothing (body armor)

Articulation Testing--see Communications Systems (techniques for evaluation); Speech

Artificial Intelligence (biosimulation)
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Artificial Limbs--see Prosthetics

Asbestos Suits--see Clothing (thermal protection)

Aspiration, Level of--see Individual Factors Affecting Performance (motivation and morale)

Assignment of Functions to Men and Machines in Systems

Assignment of Personnel--see Personnel

Atmosphere--see Environmental Conditions and Effects

Attention--see Individual Factors Affecting Performance (set and attention); Perception;
Training (basic leprning data); Vigilance and Monitoring

Attenuators--see Auditory (equipment)

Attitude Indicators--see Displays (type)

Attitude Toward Task--see Individual Factors Affecting Performance (acceptability of and
attitude toward equipment and tasks)

Audlogyric Effects--see Orientation In Space, Factors Determining; Perception (illusions)

Audlometry--see Audition (equipment and methods); Speech

Audio-Visual Aids--see Training Aids and Devices

Audlo-Visual Interaction--see Sensory (interaction)

Audio-Visual Monitoring--see Vigilance and Monitoring (performance)

Audio-Warning Devices--see Auditory (displays', nonverbal); Warning Devices

Audition

aftereffects of stimulation (e.g., acoustic reflex, fatigue, pitch shifts, time errors, etc.)

aging--see Aging, Effects of; norms, below

anomalies and Individual differences

auditory patterns and meaning (e.g., flutter discrimination, melodic and temporal)

binaural vs. monaural

equipment and methods (e.g., anechoic chambers, audiometric devices, communication
simulators, techniques of audiometry)

general

norms

physiological mechanisms

psychophyslcal scales (e.g., mel scale, some scale)

recruitment

repetitive stimulation

sound localization

standards and specifications

stimulus characteristics

frequency and pitch

intensity and loudness

other (e.g., brightness, duration, timbre, vocality)

stimulus mixtures (e.g., harmonics, beats, combination tones, modulations)

thresholds

training, nonverbal--see Training (specific types)

Auditory

acuity--see Audition (thresholds)

adaptation--see Audition (aftereffects of stimulation)

detection--see skills, below

devices

ear defenders (e.g., plugs, pads, etc.)

enhancement devices (e.g., hearing aids, guidance for blind, etc.)

displays, nonverbb1:-f6r systems utilizing verbal communication, see Speech

(communication systems)

flight guidance systems (flybar)

Intermittent warning and signaling devices (e.g., sirens, bells, radio range)

multi-channel

sonar and other underwate sound systems

telegraphic systems

-4



Auditory (cont'd)

equipment

Input devices (e.g., microphones, vibration pickups)

output devices (e.g., earphones, loudspeaker$)

transmission devices (e.g., amplifiers, attenuators, frequency modulators,
scramblers)

fatigue--see Audition (aftereffects of stimulation)

feedback--see signals, below

flight guidance systems--see displays, above

localization--see Audition (sound localization)

masking--for speech masking, see Speech

noise--see Ambient Noise

numerousness--see signals, below

patterns--see Audition

reaction time--see Reaction Time and Refractory Period

search--see skills, below

asignalIs

channel capacity

detection--see skills, below

feedback

general characteristics

to-noise ratio

skills

discrimination

monitoring

search and detection

sonar listening--see monitoring, above

tracking--see Tracking

trqinlng--see Training (specific types)

vs. visual presentation--see Sensory (comparison)

Aural Harmonics--see Audition (stimulus mixtures)

Aural Reading Devices--see Auditory (devices)

Auto-Correlation Function--see Mathematical and Statistica Methods

Autoinstruction--see Programmed instruction; Training Aids and Devices (teaching machines)

Autokinetic Effects--see Visual (perception)

Automatic

checkout systems--see Maintenance (systems)

control systems--see Controls

learning devices--see Training Aids and Devices (teaching machines)

maintenance--see Maintenance (systems)

Automation

Automobile Accidents--see Safety

Automobile Design--see Vehicle

Automobiles--see Vehicle

Aviation Medicine--see Environmental Conditions and Effects (general)

Backlighting--see Instrument Lighting (rear)

Back Rests--see Seats and Seating (body supports)

Ballistic Vests--see Clothing (body armor)

Band Compression Speech--see Speech (distortion)

Barometric Pressure--see Environmental Conditions and Effects

Basic Training--see Training (specific types)
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Beacon Lights--see Warning and Signal Lights

Bearing Information Aids--see Radar and other CRT Displays (range and bearing scales and aids)

Beats--see Audition (stimulus mixtures)

Bells--see Auditory (displays, nonverbal)

Belts. Harnesses, and other Restraining Devices--see also Clothing (belts and fasteners)

Bends--see Environmental Conditions and Effects (decompression)

Betting Behavior--see Subjective Probability

Bibliographies--see General and Comprehensive References in Human Factors Engineering;
bibliographies also are included under general in major topics

Binaural Discrimination--see Audition (binaural vs. monaural)

Binocular Disparity--see Visual (perception)

Binocular Field--see Visual (field)

Binoculars--see Optical Aids

Biodynamics--see also Anthropometric Measures; Motor Performance and Skills

Bioelectric Methods and Equipment--see Physiological Equipment and Methods

Bio-instrumentation--see Physiological Equipment and Methods

Bio-kinetic Analysis--see Anthropometric Measures; Motor Performance and Skills

Biomechanical Analysis--see Anthropometric Measures; Motor Performance and Skills

Bionics

Blosimulation--see Artificial Intelligence

Bisectioning Movements--see Motor Performance and Skills

Black Light--see Light (special types)

Blackout--see Motion, Effects of (acceleration and deceleration)

Blindness-see Visual (anomalies and individual differences)

Blindness, Flash--see Flash

Blinking--see Motor Performance and Skills (involuntary reflexes)

Blinking Signal Lights--see Flash (rate; Traffic (signs and signals); Warning and Signal
Lights

Blink Rate--see Flash; Motor Performance and Skills (involuntary reflexes)

Body

armor--see Clothing

build--see Anthropometric Measures

density--see Anthropometric Measures

movement, perception of--see Perception

size and dimensions--see Anthropometric Measures

supports--see Belts, Harnesses, and other Restraining Devices

temperature--see Physiological Capacities and Indices

Bone Conduction--see Audition (physiological mechanisms)

Books in Human Factors Engineering--see General and Comprehensive References in Human
Factors Engineering

Boredom--see Individual Factors Affecting Performance (motivation and morale)

Braille Systems--see Tactile Coding

Breathing Capacity--see Physiological Capacities and Indices

Breathing Devices and Equipment--see also Masks; Underwater

Brightness

comfort relation--see Visual (comfort and fatigue)

discrimination--see Visual

sky--see Light (natural)

Broad Band Blue Illumination--see Light (special types)

Buffeting--see Vibration (whole body)

C

Cabs, Truck--see Vehicle

Caffeine, Effects of--see Drugs

Caloric Intake--see Diet, Food, and Nutrition

0
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Calorimetry--see Physiological Equipment and Methods (metabolic measurement)

Camouflage and Concealment

Canal Sickness--see Motion, Effects of (sickness)

Cardlo-vascular Indices--see Physiological Capacities and Indices

Cards, Design of (e.g., data processing cards, E-Z Sort, etc.)

Cargo Handling Systems--see Supply Systems

Carrier Approach Light Systems--see Aircraft (landing and landing systems); Lighting
Systems (outdoors)

Carriers--see Packs and Carriers

Cathode-Ray-Tube Displays--see Radar and other CRT Displays

Centers of Gravity--see Anthropometric Measures

Centrifuge--see Motion, Effects of (equipment and methods)

Channel Capacity--see Auditory (signals); Sensory (comparison); Visual (information processing)

- Characters and Symbols, Design of--see Numerals, Letters, and Characters, Design of

Charts, Design of--see Maps and Charts, Design of

Check Lists--see Job Performance Aids

Chest Measurement--see Anthropometric Measures (body size and dimensions)

Choice Behavior--see Individual Factors Affecting Performance (thought processes)

Chopping--see Speech (distortion)

Chronophotography--see Motor Performance and Skills (equipment and methods)

Cinematography--see Films; Training Aids and Devices

Click-Pitch Threshold--see Audition (stimulus characteristics); Auditory (signals)

Climatic Chamber--see Environmental Conditions and Effects (equipment and methods)

Clipping--see Speech (distortion)

Closed Ecological Systems--see Space Flight Systems (sealed cabins)

Clothing

Arctic ensembles and cold weather

belts and fasteners

body armor

equipment and methods

fabrics

foo tgea r

general

handgear

headgear

high altitude and anti-q

noxious agents, protection (e.g., rocket fuel, liquid oxygen, etc.)

radiation protection

restrictive effects

sizing, techniques of measurement

space suits

tests of--see equipment and methods, above

thermal protection

tropical ensembles

underwater ensembles--see Underwater

Cochlear Response--see Audition (physiological mechanisms)

Cockpit Lighting--see Work Place Design (illumination)

Cockpits--see Aircraft (design)

Coding

auditory signals--see Auditory (signals)

color--see Color

controls--see Controls

kinesthetic--see Kinesthesis

lights--see Light

tactile--see Tactile Coding

visual--see Visual

1 -7



Cognitive Processes--see Individual Factors Affecting Performance (thought processes)

Cold Environments--see Environmental Conditions and Effects

Cold Weather Protective Clothing--see Clothing (Arctic ensembles and cold weather)

Collision, Mid-Air--see Safety

Color--see also Vision (color vision)

coding--see also Light; Visual

filters--see Optical Aids; Vision (equipment and methods)

lights--see Light

paints and finishes--see Paints, Finishes, and Surfaces

phenomena--see Vision (color vision)

preference--see Vision (color vision)

smokes--see Signaling Systems, Visual

systems (e.g., abridged systems, international XYZ system, etc.)--see Visual
(standards and specifications)

Colorimetry--see Vision (equipment and methods)

Combat Information Centers, CIC--see Command and Control Systems

Combination Tones--see Audition (stimulus mixtures)

Comfort--see also Seats and Seating; Visual (comfort and fatigue)

Command and Control Systems

Communication and Information Theory

general

Information assessment and processing

redundancy, uncertainty

Communication Systems

general

group--see Groups

nonverbal--see Auditory (displays, nonverbal); Tactile Coding

speech--see Speech

techniques for evaluation

Comparison of Sensory Channels--see Sensory (comparisons)

Compatibility, Stimulus-Response--see Control-Display Dynamics; Sensory (general)

Compensatory Tracking--see Tracking

Complexity of Work or Task--see Work and Task Performance

Complex Tones--see Audition (stimulus mixtures)

Compression and Expansion, Speech--see Speech (distortion)

Computers

data processing systems

design

general

man Interaction

models and programs

simulation--see also Simulation and Simulators

systems component

Concept Formation-see Individual Factors Affecting Performance (thought processes);
Training (basic learning data)

Confinement--see Prolonged Confinement

Console Design--see Panel and Console Design

Contact Analog Displays--see Displays (type)

Containers and Packaging

Contaminated Environments--see Environmental Conditions and Effects

Control-Display Dynamics

compatibility and motion stereotypes

feedback--see Tracking

general

Integration

movement ratios

guickening--see also Tracking

0
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Controller, Human--see Human

Controls

adjustments--see setting, precision, below

aided--see Tracking

aircraft

automatic

backlash, deadspace, and response lag

cod inn

combined (e.g., pushbutton on stick, ganged controls)

comparison of types

eye (as control mechanism)

force and time to activate

general

handgrips and handles

industrial (e.g., on machinery or equipment)

labeling--see Labels, Design of

linear movement

levers and sticks

pedals and rudder bars

push buttons and toggle switches

loading--see resistance, below

location and positioning

multiple-axis

remote handling

resistance (damping, inertia, friction, torque, etc.)

rotary movement

cranks and wheels

knobs

sensitivity and amplification--see Control-Display Dynamics (movement ratios)

setting, precision

ship and submarine controls--see Ship and Submarine

spacecraft--see Space Flight Systems

three-axis--see multiple-axis, above

vehicle controls (e.g., automobiles, tanks, etc.)--see Vehicle

Control Tower

design of workspace--see Air Traffic Control Systems

language--see Language Design

speech--see Speech (communication systems)

systems--see Air Traffic Control Systems

Convergence (of eyes)--see Visual (accommodation and convergence)

Correlation Techniques--see Mathematical and Statistical Methods

Cost Effectiveness Analysis--see Systems Design (techniques of analysis)

Counters--see Displays (type)

Crane Cabs--see Controls (industrial); Industrial (equipment, design of)

Cranking Movement--see Motor Performance & Skills (repetitive movements)

Cranks--see Controls (rotary movement)

Crash Impact and Survival--see Safety

Creativity--see Individual Factors Affecting Performance (thought processes)

Crews--see Groups

Critical

band analysis--see Ambient Noise (measurement); Speech (basic characteristics)

flicker frequency--see Flicker

incident technique--see Methods and Techniques for Study and Analysis of Tasks,

Operations, and Systems

Cross Modality Matching--see Psychophysics (methods); Sensory (interaction)

CRT Displays--see Radar and other CRT Displays
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Cursors--see Radar and other CRT Displays (range and bearing scales and aids)

Cushions--see Seats and Seating

Cutaneous Communication Systems--see Tactile Coding

Cutaneous Sense--see Touch

Cybernetics

Damping--see Ambient Noise (reduction and control); Controls (resistance)

Dark Adaptation--see Visual (adaptation, pre-adaptatlon, and pre-exposure)

Data

analysis--see Mathematical and Statistical Methods

processing systems--see Computers

Daylight--see Light (natural)

Dazzle--see Flash (blindness); Visual (comfort and fatigue)

Deafness--see Ambient Noise (hearing loss)

Deceleration--see Motion, Effects of (acceleration and deceleration)

Decision Analysis--see Game and Decision Theory; Methods and Techniques for Study and
Analysis of Tasks, Operations, and Systems

Decision Making--see Command and Control Systems; Individual Factors Affecting Performance
(thought processes)

Decision Theory--see Game and Decision Theory

Decompression Sickness--see Environmental Conditions and Effects (decompression)

Depth Perception--see Visual (perception)

Desert--see Clothing; Environmental Conditions and Effects (hot)

Detection, Auditory--see Auditory (skills)

Detection Theory--see also Psychophysics

Detection, Visual--see Visual (search and detection)

Dial and Scale Design--see Displays

Dial Setting--see Motor Performance and Skills (positioning movements)

Diet, Food, and Nutrition

Difference and Summation Tones--see Audition (stimulus mixtures)

Digital Displays--see Displays (type)

Dimensions

body--see Anthropometric Measures

furniture--see Furniture Design

work place--see Work Place Design

Discriminability Scaling--see Psychophysics

Disorientation--see Orientation in Space, Factors Determining

Display-Control Dynamics--see Control-Display Dynamics

Di splays

auditory--see Auditory (displays, nonverbal)'

dial and scale design

general

location--see Panel and Console Design

pointer design

quickened--see Control-Display Dynamics; Tracking

reading and interpretation problems

size and shape

type

airspeed indicators

altimeters

attitude indicators

combined displays (integrated)

comparison of types (e.g., outside-in vs. inside-out)

heading indicators

indicator and warning--see also Warning Devices

integrated displays--see combined displays, above
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Displays
Stype (cont'd)

large displays (for viewing by more than one person, e.g., plot boards)

other (e.g., digital, kinalog, matrix, etc.)

polar coordinate

radar--see Radar and other CRT Displays

television--see Television

Distance Perception--see Visual (perception)

Distorted Vision--see Visual (field)

Diurnal Cycles

Door Handles--see Controls

Doors and Doorways--see Work Place Design (passageways)

Doppler Displays--see Auditory (displays, nonverbal)

Driving

analysis of

performance and skiiis

safety--see Safety

Drugs

Dummy and Mannikin Design

Dye Markers--see Signaling Systems, Visual

Dynamic Acuity--see Visual (acuity)

E

Ear

damage--see Ambient Noise (hearing loss)

defenders--see Auditory (devices)

muffs--see Auditory (devices)

plugs--see Auditory (devices)

protectors--see Auditory (devices)

EEG--see Physiological Capacities and Indices; Physiological Equipment and Methods
(electrophysiological techniques)

Ego-involvement--see Individual Factors Affecting Performance (motivation and morale)

Election Capsule--see also Escape from; Seats and Seating

Ejection Seats--see Escape from; Seats and Seating (ejection)

Elastic Resistance--see Controls (resistance)

Electrocardiogram--see Physiological Capacities and Indices; Physiological Equipment and

Methods (electrophysiological techniques)

Electroencephalogram--see Physiological Capacities and Indices; Physiological Equipment

and Methods (electrophysiological techniques)

Electroluminescence--see Instrument Lighting

Electromyograph--see Physiological Equipment and Methods (electrophysiologlcal techniques)

Electronic Equipment--see Equipment (design and evaluation)

Electroretinogram--see Physiological Equipment and Methods (electrophysiologlcal

techniques); Vision (physiological mechanisms)

Emergency Lights--see Warning and Signal Lights

Emotion--see Individual Factors Affecting Performance

Empty Field Myopia--see Vision (effects of unusual environments)

Energy Expenditure--see Physiological Capacities and Indices

*Engine Mufflers--see Ambient Noise (reduction and control)

Engine Noise--see Ambient Noise

Entrances--see Work Place Design (passageways)

Environmental Conditions and Effects--see also Stress

acclimatization--see tolerance, below

air conditioning--see Work Place Design (atmospheric control)

air velocity

atmospheric pressure (high altitude)
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Environmental Conditions and Effects (cont'd)

climatic chamber--see equipment and methods, below

cold

decompression

equipment and methods

evaporative cooling

general

heat ing

hot (includes both desert and tropical environments)

humidity

Ionized air

oxygen requirements

radiation

space--see Space Travel

temperature (room)

thermal radiation

tolerance, adaptation, acclimatization

altitude and pressure

cold

heat

weightlessness--see Space Travel; Weightlessness

toxic environments

ventilation

water--see also Underwater

windblast, alrblast. windchill

Equipment

arrangement--see Work Place Design

design and evaluation (inciudes equipment not covered elsewhere, e.g., electronic
equipment)

noise--see Ambient Noise

Equipment Used In Human Factors Research

Ergonomics--see General and Comprehensive References in Human Factors Engineering
Erro~r 0

Eanalysis--see Mathematical and Statistical Methods

equipment--see also Maintenance

human

Escape from

aircraft and spacecraft--see also Ejection Capsules; Seats and Seating (ejection)

other places

submarines--see Ship and Submarine

Exercise and Performance--see also Physical Fitness and Performance

Exits and Entrances--see Work Place Design (passageways)

Experlmental Method--see Research Techniques In Human Factors Engineering

Explosive Decompression--see Environmental Conditions and Effects (decompression)

as Control Mechanism--see Controls

blink--see Motor Performance and Skills (involuntary reflexes)

dominance

fixatlon--see Panel and Console Design (spatial dynamics, frequency of use of
components, and order of use); Printed Material, Legibility, and Readability

movement

Face Masks--see Masks

Face-to-Face Communication--see Speech (communication systems)

Facial Measurements--see Anthropometric Measures

Facilitation of Reception--see Sensory (interaction)
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Faciitis (Human Engineering)

Factor Analysis--see Mathematical and Statistical Methods

Factory Lighting--see Work Place Design (illumination)

Fallout, Radloactlve--see Environmental Conditions and Effects (radiation)

Fatigue--see Auditory (aftereffects of stimulation); Exercise and Performance; Sleep
and Performance; Visual (comfort and fatigue); Work and Task Performance

Fear--see Individual Factors Affecting Performance (emotion)

Feedback

delayed auditory--see Auditory (signals)

delayed speech--see Speech (distortion)

sensory feedback--see Sensory (feedback)

theory--see Cybernetics

tracking--see Tracking (feedback)

training--see Training (basic)

Field of View, Work Place--see Work Place Design (visibility, field of view)

Figural Aftereffects--see Visual (aftereffects, afterimages); Klnesthesls

displav use

general, human factors--see General and Comprehensive References In Human Factors Engineering

research, use in--see Research Techniques in Human Factors Engineering

training--see Training Aids and Devices

Filters

auditory--see Auditory (equipment)

optical--see Optical Aids; Vision (equipment and methods)

Fire Fiahtlna

clothing--see Clothing (thermal protection)

eculpment--see also Vehicle

Fitness, Physical--see Physical Fitness and Performance

Fixtures, Lighting--see Work Place Design (illumination)

Flares--see Lighting Systems (outdoors); Signaling Systems, Visual; Warning and Signal Lights

Flash

blindness

rate--see also Repetitive Stimulation (visual)

vlsibillt--see also Warning and Signal Lights

Flesch Reading Ease Formulas--see Printed Material, Legibility, and Readability

Flexibility of Movement--see Anthropometric Measures

Flicker

Flight

control systems--see Controls

guidance systems

performance and skills--see also Low Level, High Speed Flight

safety--see Safety (air)

simulation (includes spaceflight)

testinn

training--see Training (specific types)

Floodlights--see Lighting Systems (outdoors)

Flow Analysis--see Methods and Techniques for Study and Analysis of Tasks, Operations, and
Systems; Work Place Design

Fluorescent and Luminous Materials

Flybar--see Auditory (displays, nonverbal)

Fog, Haze, Smog, and Smoke

Food--see Diet, Food, and Nutrition

Foot

dimensions--see Anthropometric Measures

gear--see Clothing

Form Perception--see Visual (perception)

Free Fall--see Motion, Effects of (acceleration and deceleration)

Frequency

distortion--see Speech (distortion)

modulators--see Auditory (equipment)
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Frictional Resistance--see Controls (resistance)

Frostbite--see Environmental Conditions and Effects (cold)

Function Analysis--see Methods and Techniques for Study and Analysis of Tasks, Operations,
and Systems

Furniture Design--see also Seats and Seating

G

G Forces--see Motion, Effects of (acceleration and deceleration)

Gain--see Control-Display Dynamics (movement ratios)

Galvanic Skin Response--see Physiological Capacities and Indices

Galvanometer--see Physiological Equipment and Methods (other methods and equipment)

Game and Decision Theory

Gases--see Environmental Conditions and Effects

Gas Masks--see Masks

General and Comprehensive References in Human Factors Engineering

articles and reports

bibliographies

books

films

handbooks

symposia and conferences

Glare--see Flash (blindness); Visual (comfort and fatigue)

Glasses--see Optical Aids

Gloves--see Clothing (handgear)

Goggles--see Optical Aids

Graphs and Tables, Design of

Gravitational Forces--see Motion, Effects of (acceleration and deceleration)

Gravity, Centers of--see Anthropometric Measures

Grenades--see Weapons Systems, Design of (handheld)

Grips--see Controls

Grip Strength--see Anthropometric Measures (muscular strength)

Ground Support Equipment--see also Space Flight Systems; Weapons Systems, Design of

Grouping of Components--see Panel and Console Design (layout)

Groups

air crews

communication

evaluation

general

infantry squads

interaction

leadership

missile crews

morale

performance

research techniques

selection

ship and submarine crews

size and structure

space crews

tank crews

theory

training--see Training

Gunnery Training--see Training (specific types)

Gustation--see Smell and Taste

Gust scale--see Smell and Taste
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H

Habitabllity--see Prolonged Confinement; Ship and Submarine; Space Flight Systems (sealed cabins)~Hand
dimensions--see Anthropometric Measures

grips--see Controls

signals--see Signaling Systems, Visual

strength--see Anthropometric Measures

tools, design of--see Tools, Design of

wheels--see Controls (rotary movement)

Handbooks--see General and Comprehensive References in Human Factors Engineering

Handbooks, Manuals Texts. Design of

Handedness--see Motor Performance and Skills

Hand Grenades--see Weapons Systems, Design of (handheld)

Handgear--see Clothing

Handles--see Controls

Harnesses--see Belts, Harnesses, and other Restraining Devices

Hats--see Clothing (headgear)

Headphones--see Auditory (equipment)

Head Size--see Anthropometric Measures

Hearing

alds--see Auditory (devices)

conservation program--see Ambient Noise (reduction and control)

loss--see Ambient Noise; Audition (anomalies and individual differences); Speech
(audiometric testing)

Heart Rate--see Physiological Capacities and Indices

Heat--see Environmental Conditions and Effects

Heated Suits--see Clothing (thermal protection)

Heating--see Environmental Conditions and Effects

Heat Loss--see Physiological Capacities and Indices (temperature, body)

Helicopters

Helmets--see Clothing (headgear)

High Altitude--see Environmental Conditions and Effects (atmospheric pressure)

Highway Lighting--see Lighting Systems (outdoors)

Highway Research--see also Safety (motor vehicle and highway); Traffic

Hot Weather Clothing--see Clothing (tropical ensembles)

Hot Weather Environments--see Environmental Conditions and Effects

Houses. Dwellings, end Shelters, Design of

Hue--see Vision (color vision)

Human

controller (general discussion of man as a control mechanism)

error--see Error

information processing capabilities (includes reception and transmission)

transfer functions

Human Factors Engineering--see General and Comprehensive References in Human Factors
Engineering

Humidity--see Environmental Conditions and Effects

Hyperopla--see Visual (anomalies and individual differences)

Hypodynamics--see Sensory (deprivation); Weightlessness

Hypoxia--see Environmental Conditions and Effects (oxygen requirements)

ICAO Phonetic Alphabet--see Language Design

Ideal Observer--see Detection Theory; Psychophysics (theory)

Illumination--see Instrument Lighting; Light; Lighting Systems; Vision; Visual; Work Place Design

Illusions, Perceptual--see Perception (illusions)

Image Interpretation, Photographic--see Photographs, Photography, and PhotoInterpretatlon
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Immersion Suits--see Underwater (clothing and equipment)

Impaired Hearing--see Ambient Noise (hearing loss); Audition (anomalies and individual
differences)

Incentives--see Individual Factors Affecting Performance (motivation and morale)

Indicator and Warning Lights--see Displays (type); Warning and Signal Lights

Indicators and Scales--see Displays (dial and scale design)

Individual Factors Affecting Performance

acceptability of and attitude toward equipment and tasks

alertness

aptitude and intelilence

emotion

fatigue and behavior decrement--see Work and Task Performance

general

motivation and morale

personality

set and attention

thought processes

Industrial

deafness--see Ambient Noise (hearing loss)

equipment, design of

noise--see Ambient Noise (level)

safety--see Safety (industrial)

Industry and Business, Human Factors Oriented Studies

Inertial Resistance--see Controls (resistance)

Infantry

squads--see Groups

training--see Training (specific types)

Information--see also Communication Systems

analysis--see Communication and Information Theory

processing, human--see Human

reception, human--see Human

storage and retrieval systems

theory--see Communication and Information Theory 0
transmission, human--see Human

Infrared Devices--see Light (special types)

Inhibition of Reception--see Sensory (interaction)

Injuries, Analysis of--see Safety

Input Channel, Comparison--see Sensory (comparison)

Input Channel, Interaction--see Sensory (interaction)

Instructions, Effects on Task Performance--see Individual Factors Affecting Performance (set
and attention); Training (basic learning data)

Instrument Lighting--see also Light; Work Place Design (illumination)

color and intensity of illumination

direct lighting and floodlighting

edge and ring

electroluminescent

general

rear (transillumination)

Intelligence--see Individual Factors Affecting Performance

Intelligence Testing--see Tests and Testing

Intelligibility--see Speech

Interaural Phase Cues--see Audition (sound localization)

Intercom Systems--see Speech (communication systems)

International Language--see Language Design

Interpersonal Behavior--see Social Interaction; Groups (interaction)

Intersensory Effects--see Sensory (interaction)

Interval Scaling--see Psychophysics (scaling)
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Interview Technique--see Methods and Techniques for Study and Analysis of Tasks, Operations,

and Systems (other methods)

Involuntary Reflexes--see Motor Performance and Skills

Ionized Air--see Environmental Conditions and Effects

Irradiation, Cosmic and Nuclear--see Environmental Conditions and Effects (radiation)

Isolation--see Prolonged Confinement; Sensory (deprivation)

2

Job Description and Analysis--see Methods and Techniques for Study and Analysis of Tasks,
Operations, and Systems

Job Performance Aids

Judgment--see Individual Factors Affecting Performance (thought processes)

Judgment, Psychophysical--see Psychophysics

Keyboard Design--see Panel and Console Design

Kinesiology--see Anthropometric Measures

Kinesthesis

codin

feedback--see Sensory (feedback)

general

Knapsacks--see Packs and Carriers

Knobs--see Controls (rotary movement)

Knowledge of Results--see Individual Factors Affecting Performance (motivation and morale);'

Training (basic learning data)

L

Labels, Design of

Landing Systems--see Aircraft

Lannuage Design (includes special alphabets and languages, context, synthetic speech and
equipment)--see also Speech (basic characteristics)

Lasers--see Environmental Conditions and Effects (radiation); Light (special types)

Lateral G--see Motion, Effects of (acceleration and deceleration)

Layout, Panels and Consoles--see Panel and Console Design; Work Place Design (arrangement
of equipment and men)

Leadership--see Groups

Learning--see Training

Legibility--see Numerals, Letters, and Characters, Design of; Printed Materials, Legibility,
and Readability; Signs, Design of

Leg Measurement--see Anthropometric Measures

Lenses--see Optical Aids; Vision (equipment and methods)

Letter Design--see Numerals, Letters, and Characters, Design of

Levers--see Controls (linear movement)

Life Jackets--see Controls (linear movement)

Life Support Systems--see Ship and Submarine (habitability); Space Flight Systems

Lifting--see Anthropometric Measures (muscular strength and endurance)

Light

adaptation--see Visual (adaptation, pre-adaptatlon, and pre-exposure)

coding--see also Aircraft (lighting, exterior); Ship and Submarine; Warning and Signal
Lights

colored

general

low level--see Vision (low level illumination)

measurement and specification--see also Visual (standards and specifications)

natural (i.e., daylight, high altitude, sky brightness, etc.)--see also Vision
(effects of unusual environments)
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LIqht (cont'd)

physical characteristics

signal--see Warning and Signal Lights

special types (i.e., black, broad band blue, Infrared, polarized, ultraviolet)

Lighting Systems

aircraft--see Aircraft

indoors--see Work Place Design (illumination)

Instrument--see Instrument Lighting

outdoors

airport

flares

floodlights and searchlights

general

highway and street

ships and summarines--see Ship and Submarine

workplace--see Work Place Design (illuminatlon)

vehicle--see Vehicle

Limb Coordination--see Motor Performance and Skills

Limb. Flexibility--see Anthropometric Measures

Linearity of Human Operator--see Human (transfer functions)

Linguistics--see Language Design; Speech (basic characteristics)

Link Analysis--see Methods and Techniques for Study and Analysis of Tasks, Operations, and Systems

Listening--see Speech (perception)

Load Carrying--see Anthropometric Measures (muscular strength and endurance); Work and
Task Performance (capacity for production)

Load Stress--see Work and Task Performance (complexity)

Localization, Auditory--see Audition (sound localization)

Logistics--see also Game and Decision Theory

Loudness--see Audition (stimulus characteristics)

adaptation--see Audition (aftereffects of stimulation)

binaural vs. monaural--see Audition

coding--see Auditory (signals)

recruitment phenomena--see Audition (recruitment)

scales--see Audition (psychophysical scales)

summatlon--see Audition (stimulus characteristics)

Loudspeakers--see Auditory (equipment)

Low Level, High Speed Flight

Low Level Illumination--see Vision

Luminosity Curves--see Visual (thresholds)

H

Machine Noise--see Ambient Noise (level)

Machine Recognition (includes pattern and character recognition)--see also Computers

Machine Translation--see Translating Devices

Magnitude Estimation--see Psychophysics (methods)

Maintenance

behavior, strategies

design for

diagrams--see Job Performance Aids

equ ipment

general

systems

training--see Training (specific types)

Management--see Personnel; Systems Design (techniques of analysis)

Man-Assist

0
I - 18



Mannikin Design--see Dummy and Mannikin Design

Manual Controls--see Controls

Manual Dexterity--see Motor Performance and Skills

Manuals, Design of--see Handbooks, Manuals, Texts, Design of

Maps and Charts, Design of

Marksmanship--see also Training (specific types)

Masking

auditory--see Auditory; Speech

odor--see Environmental Conditions and Effects; Smell and Taste

visual--see Visual (masking and interference)

Masks

Master Slave Manipulator--see Controls (remote handling)

Mathematical and Statistical Methods

Mathematical Models--see Computers; Mathematical and Statistical Methods

Melodic Patterns--see Audition (auditory patterns and meaning)'

Mel Scale--see Audition (psychophysical scales)

Memory--see Retention; Training (basic learning data)

Men vs. Machines--see Assignment of Function to Men and Machines in Systems

Message Transmission--see Communications Systems; Speech (communication systems)

Metabolic Rate--see Physiological Capacities and Indices

Methods and Techniques for Study and Analysis of Tasks, Operations, and Systems

critical incident technique

decision analysis

experimental methods--see Research Techniques in Human Factors Engineering

general

job and task description and analysis

operations research

other methods

photographic techniques

queueling

system analysls--see System Design (techniques of analysis)

task description and analysis--see job, above

time and motion study

Micro Motion Study--see Methods and Techniques for Study and Analysis of Tasks, Operations,

and Systems

Microphones--see Auditory (equipment)

Mid-Air Collislon--see Safety

Military'Standards and Specifications

Miniaturization, Equipment--see also Equipment (design and evaluation)

Missile Noise--see Ambient Noise (level)

Missiles--see Weapons Systems, Design of (large-scale)

Mittens--see Clothing (handgear)

Mock-Ups--see Simulation and Simulators; Training Aids and Devices (mock-ups and models)

Models--see Computers; Mathematical and Statistical Methods

Monaural Stimulation--see Audition (binaural vs. monaural)

Monitoring Performance--see Vigilance and Monitoring (performance)

Monotonous Environments--see Sensory (deprivation)

Monte Carlo Methods--see Mathematical and Statistical Methods

Morale--see Individual Factors Affecting Performance (motivation and morale)

Morse Code Training--see Training (specific types)

Motion, Effects of

acceleration and deceleration

general

protection

tolerance

types
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Motion, Effects of (cont'd)

equipment and methods

general

perception of--see Perception

rotation and oscillation (includes amplitude and frequency)

sickness

vestibular functionlnq--see also Vestibular Function

vibration, whole body--see Vibration

Motion Pictures--see Films; Training Aids and Devices

Motivation--see Individual Factors Affecting Performance; Training (basic learning data)

Motor Performance and Skills

a iming

coordination of limbs

dimensional analysis

equipment and methods

general

handedness

Involuntary reflexes

learning--see Training (specific types)

manual dexterity

positioning movements

reaction time--see Reaction Time and Refractory Period

repetitive movements (includes cranking and tapping)

serial movements

speed and precision

steadiness and tremor

tests of--see Tests and Testing

throwing

tracking--see Tracking

Motor Vehicle--see Vehicle

Movement

perception

bodily--see Perception

visual--see Visual (perception)

ratio, controls--see Control-Display Dynamics

restrictive effects of clothing--see Ciothing (restrictive effects)

stereotypes--see Control-Display Dynamics

Multl-Channel Listening--see Auditory (displays, nonverbal); Speech

Multiple Image Photography--see Methods and Techniques for Study and Analysis of Tasks,
Operations, and Systems

Muscle Potential--see Physiological Capacities and Indices

Muscular Endurance--see Anthropometric Measures; Work and Task Performance

Muscular Strength--see Anthropometric Measures

Myopia--see Visual (anomalies and individual differences)

N

Narcosis, Deep Sea Divers--see Underwater (oxygen and pressure requirements)

NATO Phonetic Alphabet--see Language Design

Natural Ambient Illumination (daylight)--see Light (natural)

Navigational Aids and Systems--see also Space Flight Systems

Negative G--see Motion, Effects of (acceleration and deceleration)

Neural Theory

Night Blindness--see Visual (anomalies and Individual differences)

Night Vision--see Vision (low level Illumination)
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Noiseauditory--see 
Ambient Noise

field--see Ambient Noise (measurement)

masking--sea Auditory; Speech

meters--see Ambient Noise (equipment and methods)

reduction--see Ambient Noise

visual--see Visual (masking and Interference)

Noxious Odors--see Environmental Conditions and Effects; Smell and Taste

Nuclear Operated Equipment and Systems, Problems of

Numerals. Letters, and Characters, Design of--see also Printed Material, Legibility,
and Readability

Nutrition--see Diet, Food, and Nutrition

Nystagmus--see Eye (movement); Vision (effects of unusual environments)

Obstacle Perception by Blind--see Audition (sound localization)

Oculogravic Effect--see Orientation In Space, Factors Determining; Perception (illusions)

Oculogyral Illuslon--see Orientation In Space, Factors Determining; Perception (illusions)

Odorants--see Smell and Taste

Office Lighting--see Work Place Design (Illumination)

Olfaction--see Smell and Taste

Operations Research--see Methods and Techniques for Study and Analysis of TasksOperations,
and Systems; Systems Design

Operator Opinion--see Individual Factors Affecting Performance (acceptability of and
attitude toward equipment and tasks); Methods and Techniques for Study
and Analysis of Tasks, Operations, and Systems

Operator Position, Effects on Work Space Design--see Work Place Design

Opinion Survey--see Tests and Testing (motivation and opinion)

Optical Aids

binoculars

general

glasses, spectacles, and goggles (includes contact lenses)

lenses and filters

periscopes

range finders

sights and reticles

telescopes

visors

Orientation in Space, Factors Determining

Outdoor Lighting Systems--see Lighting Systems (outdoor)

Overlays--see Radar and other CRT Displays

Oxygen

consumption--see Physiological Capacities end Indices

devices--see Breathing Devices and Equipment

masks--see Masks

requirements--see Environmental Condtlons and Effects

toxicity--see Environmental Conditions and Effects

Paced Work--see Work and Task Performance (pacing)

Packaging--see Containers and Packaging; for food--see Diet, Food, and Nutrition

Packboards--see Packs and Carriers

Packs and Carriers

Pain

Paints, Finishes, and Surfaces

Palmer Resistance--see Physiological Capacities and Indices (galvanic skin response)
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Panel and Console Design

aircraft and spacecraft

general

keyboard design

layout (includes grouping of components, orientation to operator, visual factors,
limits of work area, etc.)

ships and submarines--see Ship and Submarine (controls, displays, and Instrument
panel design)

spacing between components--see layout, above

spatial dynamics, frequency of use of components, and order of use

vehicies--see Vehicle (controls, displays, and instrument panel design)

Parachutes

Parallax--see Displays (reading and Interpretation problems)

Passageways--see Work Place Design

Pattern Perception--see Machine Recognition; Visual (perception)

Patterns of Communication--see Communication Systems; Groups (communication)

Pedals--see Controls (linear movement)

Peer Rating--see Personnel (assessment)

Perception--see also specific sensory categories

general

Illusions

isolation--see Sensory (deprivation)

of body movement and position--see also Orientation in Space, Factors Determining

theory

time--see Time (perception)

Performance Aids--see Job Performance Aids

Peripheral Vision--see Visual (field)

Periscopes--see Optical Aids

Personality and Performance--see Individual Factors Affecting Performance

Personnel--see also Tests and Testing; Training

classification and assignment 0
evaluation--see assessment

general

management

selection

subsystem concepts

PERT (Program Evaluation and Review Technique)--see Systems Design (techniques of analysis)

Pharmacology--see Drugs

Phonetic Alphabet--see Language Design

Phonetic Analysis--see Speech (basic characteristics)

Phorias--see Visual (anomalies and individual differences)

Photic driving--see Physiological Equipment and Methods (electrophysiological techniques);
Repetitive Stimulation, Effects of (visual)

Photographs, Photography, and Photo Interpretation

Photometry--see Vision (equipment and methods)

Physical Fitness and Performance--see also Exercise and Performance

Physical Stress--see Stress

Physiological Capacities and Indices

acclimatization--see also Environmental Conditions and Effects

breathing

cardlo-vascular indices

electroencephalogram

electroretinogram--for technique, see Physiological Equipment and Methods; for data,
see Vision (physiological mechanisms)

energy expenditure

galvanic skin response

general
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Physiological Capacities and Indices (cont'd)

heart rate

metabolic rate

muscle potential

oxygen consumption

physical fitness

temperature, body (also includes thermal sensitivity, heat loss)

Physiological Equipment and Methods

electrophysiological techniques

general

metabolic measurement (includes calorimetry, respiratory, pulmonary, blood composition,
heat balance, etc.)

other equipment and methods

telemetry--see also Space Flight Systems

Physique--see Anthropometric Measures

Pictorial Displays--see Displays

Pilot--see Flight

Pitch--see Audition (stimulus characteristics)

coding--see Auditory (signals)

shifts--see Audition (aftereffects of stimulation)

Plane of Controls Relative to Operator--see Panel and Console Design (layout)

Plotting Boards, Design of--see Displays (type)

Pointer Design--see Displays

Polar Coordinate Displays--see Displays (type)

Polarization, Light--see Light (special types)

Portability,,Design for

Positioning Movements--see Motor Performance and Skills

Positioning of Components on Panels and Consoles--see Panel and Console Design (layout)

Positive G--see Motion, Effects of (acceleration and deceleration)

Posture--see Anthropometric Measures

PPI Display--see Radar and other CRT Displays

Predictor Instrument--see Displays (type)

Preferences--see Individual Factors Affecting Performance (acceptability of and attitude
toward equipment and tasks)

Preference Testing--see Tests and Testing

Pressure Chambers--see Environmental Conditons and Effects (equipment and methods)

Pressure Suits--see Clothing

Printed Material, Legibility, and Readability--see also Numerals, Letters, and Characters,
Design of; specific types (e.g., cards, graphs,
maps)

Probabilistic Model--see Mathematical and Statistical Methods

Probability Learning--see Training (basic learning data)

Probability Theory--see Mathematical and Statistical Methods

Problem Solving Behavior--see Group (performance); Individual Factors Affecting Performance
(thought processes)

Process Charts--see Methods and Techniques for Study and Analysis of Tasks, Operations,

and Systems

Proficiency Testing--see Tests and Testing

Programmed Instruction--see also Training Aids and Devices (teaching machines)

Prolonged Confinement--see also Sensory (deprivation)

Prolonged Performance--see Work and Task Performance

Prolonged Performance, Visual--see Vigilance and Monitoring (performance); Visual (comfort

and fatigue)

Prone Position, Effects on Work Space Design--see Work Piace Design

Proprioception--see Kinesthesis

Prosthetics

Protective Clothing--see Clothing

Protective Devices, Visual--see Optical Aids

Pseudophones--see Audition (equipment and methods)

Psychogalvanic Response--see Physiologicai Capacities and Indices
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Psychogalvanometer--see Physiological Equipment and Methods (electrophysiological techniques)

Psycholinguistics--see Language Design; Speech (basic characteristics)

Psychological Stress--see Stress

Psychometrics--see Tests and Testing

Psychomotor Skills--see Motor Performance and Skills

Psychopharmacology--see Drugs

Psychophysical Scaling--see Psychophysics

Psychophysics--see also Detection Theory

general

methods

scal ing

theory

Public Address Systems--see Speech (communication systems)

Punch Cards, Design of--see Cards, Design of

Pursuit Apparatus--see Motor Performance and Skills (equipment and methods); Tracking

(equipment and methods)

Push Buttons--see Controls (linear movement)

Q-Sort--see Tests and Testing (personality and sociometric)

Quality Control

Quantitative and Qualitative Personnel Requirements Information (QQPRI)--see Personnel
(subsystems concepts)

Questionnaires--see Tests and Testing

Queueing Theory--see Methods and Techniques for Study and Analysis of Tasks, Operations,

and Systems

Quickening--as a principle--see Control-Display Dynamics; used for Tracking--see Tracking

R

Radar and other CRT Displays

fatigue--see Visual (comfort and fatigue)

general

noise and clutter

operator performance--see also Vigilance and Monitoring (performance); Visual (search
and detection)

overlays

range and bearing scales and aids

screen

brightness

orientation and angle of mounting

size and shape

signal characteristics (e.g., pip brightness)

signal detectability

simulation

symbo logy

television--see Television Displays

types (e.g., three dimensional, alphanumeric, etc.)

Radar Room Lighting--see Light (special types); Work Place Design (illumination)

Radar Training--see Training (specific types)

Radial Acceleration--see Motion, Effects of (acceleration and deceleration)

Radiation--see Environmental Conditions and Effects

Radiation Protective Clothing--see Clothing

Radio Range--see Auditory (displays, nonverbal)

Radio Systems--see Speech (communication systems)

Railroads--see Transportation Systems
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Range Finder--see Optical Aids

Rate-Aided Controls--see Tracking

Rating Scales--see Methods and Techniques for Study and Analysis of Tasks, Operations, and

Systems; as a psychophysical technique--see Psychophysics (scaling)

Rations--see Diet, Food, and Nutrition

Ratio Scales--see Psychophysics (scaling)

Reach--see Anthropometric Measures (extent and flexibility of limb movement)

Reaction Time and Refractory Period

Readability, Assessment of--see Printed Material, Legibility, and Readability

Read ing

Reading Devices for Blind--see Auditory (devices)

Reconnaissance--see Surveillance Systems; Visual (search and detection)

Recruitment Phenomena--see Audition

Red Illumination--see Light (special types)

Redout--see Motion, Effects of (acceleration and deceleration)

Redundancy--see Communication and Information Theory

Refractory Period--see Reaction Time and Refractory Period

Reliability

equipment

human

sys tems

Remote Handling--see Controls

Repetitive and Rhythmic Movements--see Motor Performance and Skills

Repetitive Stimulation, Effects of

auditory--see Audition (repetitive stimulation)

other

visual--see also Flash; Flicker

Repetitive Work--see Work and Task Performance

Rescue Equipment--see also Sea (rescue)

Research Techniques in Human Factors Engineering

Respiration--see Physiological Capacities and Indices

Respiratory Measurement Devices--see Physiological Equipment and Methods (metabolic
measurement)

Rest Periods--see Work and Task Performance (length and distribution of work and rest
periods)

Restraining Devices--see Belts, Harnesses, and other Restraining Devices

Retention--see also Training (basic learning data)

lonq-term

short-term

Reward--see Individual Factors Affecting Performance (motivation and morale); Training
(basic learning data)

Rifle Recoil--see Stress; Weapons Systems, Design of (handheld)

Rifles--see Weapons Systems, Design of (handheld)

Risk-Taking Behavior--see Game and Decision Theory; Individual Factors Affecting Performance

(thought processes); Subjective Probability

Rocket Noise--see Ambient Noise (level)

Rotary Movement Controls--see Controls

Runway Design--see Aircraft (landing and landing systems)

S

Safety--see also Escape from

accidents, analysis of

air

crash impact

general

industrial
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Safet (cont'd)

motor vehicle and highway

sea--see also Sea (rescue)

shielding

Sampling Theory--see Mathematical and Statistical Methods

Satellites--s'ee Space Flight Systems

Scale Design--see Displays (dial and scale design)

Scaling, Psychological--see Psychophysics (scaling)

Scheduling--see Methods and Techniques for Study and Analysis of Tasks, Operations, and
Systems

Scotopic Vision--see Vision (low level Illumination)

Scramblers--see Auditory (equipment)

Sea

craft, design of--see Ship and Submarine

markers--see Signaling Systems, Visual

rescue (includes equipment)--see also Rescue Equipment; Visual (search and detection)

sickness--see Motion, Effects of

Search, Auditory--see Auditory (skills)

Searchlights--see Lighting Systems (outdoors)

Search, Visual--see Visual

Seats and Seating

belts--see Belts, Harnesses, and other Restraining Devices

body supports (includes bedding)

comfort

election--see also Ejection Capsules; Escape from (aircraft)

general

Selection--see Personnel (selection)

Self-Paced Work--see Work and Task Performance (pacing)

Sensation Scales--see Psychophysics

Sensory

comparison (i.e., comparison of one Input channel with another)

deprivation--see also Prolonged Confinement

feedback

general

Interaction (I.e., effects of stimulation in one modality on perception in another;
includes facilitation and inhibition)

overload--see comparison, above

Sequence Diagrams--see Methods and Techniques for Study and Analysis of Tasks, Operations,
and Systems

Serial Movements--see Motor Performance and Skills

Servo Theory--see Cybernetics

Set--see Individual Factors Affecting Performance; Perception; Training (basic learning
data); Vigilance and Monitoring

Sex Comparisons

Shape Coding--see Controls (coding); Tactile Coding

Shelters--see Houses, Dwellings, and Shelters, Design of

Shielding--see Ambient Noise (reduction and control); Safety

Ship and Submarine

communication systems--see Auditory (displays, nonverbal); Speech

controls, displays, and Instrument panel design

crews--see Groups

escape systems

general

habitability (includes life support systems)

lighting systems

noise--see Ambient Noise (level)

Shivering--see Motor Performance and Skills (involuntary reflexes)

Shoes--see Clothing (footgear)
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Sickness, Motion--see Motion, Effects of

Sidetones--see Speech (distortion)

Sights and Reticles, Design of--see Optical Aids

Signal Detection Theory--see Detection Theory

Signaling Systems, Visual (e.g., hand signals, flags, smokes, dyes, flares)

Signal Lights--see Warning and Signal Lights

Signal-to-Noise Ratio--see Auditory (signals); Speech (distortion)

Signs, Design of--see also Traffic (signs and signals)

Simulation and Simulators--see also Computers

Sirens--see Auditory (displays, nonverbal)

Size Perception--see Visual (perception)

Skin Temperature--see Physiological Capacities and Indices (temperature, body)

Slave Manipulator--see Controls (remote handling)

Sleep

physiological indices

work and performance

Sleep Deprivation--see Sleep

Sleeping Bags

Small Groups--see Groups

Smell and Taste

Smoke

concealment--see Fog, Haze, Smog, and Smoke

signaling devices--see Signaling Systems, Visual

Smoking, Effects of--see Drugs

Social Interaction--see also Groups (interaction)

Sociometric Assessment--see Personnel (assessment)

Somatotyping--see Anthropometric Measures

Somesthetic Sense--see Kinesthesis; Pain; Physiological Capacities and Incides (temperature,
body); Touch

Sonar--see Auditory (displays, nonverbal)

listening--see Auditory (skills)

trainIng--see Training (specific types)

*Sone Scale--see Audition (psychophysical scales)

Sonic Vibrations, Effects on Man--see Ambient Noise (effects on performance)

Sorting Systems--see Information (storage and retrieval systems); Mathematical and
Statistical Methods

Sound

absorbers--see Ambient Noise (reduction and control)

localization--see Audition (sound localization)

Space Flight Systems

capsule design

closed ecological system--see sealed cabin, below

communication

control and display systems

crews--see Groups

general

ground support

life support--see sealed cabin, below

navigation

panel and console design--see Panel and Console Design

sealed cabin

simulation--see Flight

suits--see Clothing

telemetry--see also Physiological Equipment and Methods

training--see Training (specific types)

Space Travel--see also Motion, Effects of; Weightlessness

behavioral effects
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Space Travel (cont'd)

biomedical problems

equipment and tools (Includes feeding)

general

maneuvers and performance (docking, controlled flight, re-entry, work, etc.)

physiological effects

visual problems--see also Vision (effects of unusual environments)

Span of Attention--see Individual Factors Affecting Performance (set and attention)

Spatial Orientation--see Orientation In Space, Factors Determining

Speaking, Individual Differences

general

nationality

sex

Speech

articulation and intelligibility tests

audlometric testing

basic characteristics

Information analysis

phonetic and phonemic analysis

spectral analysis

communication systems

aircraft

face-to-face

general
Intercom, radio, and telephone

multi-channel

other

ship and submarine

spacecraft--see Space Flight Systems

vehicle

distortion

amplitude modulation

chopping, clipping

compression and expansion

delayed feedback

environmental effects (e.g., high altitude)

equipment, effects on (e.g., masks)

frequency

other

sidetones

signal-to-noise

equipment and methods

general

IntelligibIlity--see articulation and intelligibility testing, above; perception, below

maskinq

noise

pure tone

simultaneous speech

perception

recoqnlzers

trainlng--see Training (specific types)

Speed and Acceleratlon--see Motion, Effects of

Speed of Movement--see Motor Performance and Skills

Speed Stress--see Work and Task Performance (accuracy and speed requirements)

Statistical Methods--see Mathematical and Statistical Methods
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Stature--see Anthropometric Measures

Steadiness--see Motor Performance and Skills

Stereophonic Sound--see Audition (sound localization)

Stereoscopic Acuity--see Visual (acuity)

Stereoscopic Vision--see Visual

Sterotypes, Motion--see Control-Display Dynamics

Stick Controls--see Controls (linear movement)

Stick Forces--see Controls (resistance)

Stochastic Methods and Models--see Mathematical and Statistical Methods

Stowage, Design for--see Work Place Design (area requirements)

Strategles--see Game end Decision Theory

Street Lighting--see Lighting Systems (outdoors)

Strength--see Anthropometrlc Measures

Stress

general

Physlological Indices

Psychologlcal Indices

Subjective Magnitude--see Psychophysics

Sublective Probability--see also Game and Decision Theory

Sublingual Stimulation--see Perception

Submarine--see Ship and Submarine

Suits--see Clothing

Supine Position, Effects on Work Space Design--see Work Place Design

Supply Systems

Supports, Body--see Belts, Harnesses, and other Restraining Devices; Seats and Seating

Surveillance Systems--see also Visual (search and detection)

Survey Methods--see Tests and Testing

Survival

equipment

in unusual environments

rations--see Diet, Food, and Nutrition

Sweating--see Physiological Capacities and Indices (temperature, body)

Swing Test--see Motion, Effects of (equipment and methods)

Switches--see Controls (linear movement)

Symbolic Displays--see Displays

Symbols, Design of--see Numerals, Letters, and Characters, Design of; Printed Material,
Legibility, and Readability

Symposia and Conferences--see General and Comprehensive References In Human Factors
Engineering

Synthetic Speech--see Language Design

Systems Design

components--see specific categories, (a.g., Al{craft, Computers, Communication Systems,
Radar and other CRT Displays, etc.)

general

techniques of analysis--see also Mathematical and Statistical Methods; Methods and
Techniques for Study and Analysis of Tasks, Operations, and
Systems

evaluation

general

management end cost

rellabllIty--see Reliability (systems)

simulation--see Simulation and Simulators

theor--see also specific categories, (e.g., Communication and Information Theory,
Game and Decision Theory, etc.)'
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T

Tables and Graphs--see Graphs and Tables

Tactile Coding

Tank Crews--see Groups

Tanks--see Vehicle

Tapping Movements--see Motor Performance and Skills (repetitive movements)

Target Detection

auditory--see Auditory (skills)

visual--see Visual (search and detection)

Task Description and Analysis--see Methods and Techniques for Study and Analysis of
Tasks, Operations, and Systems

Task Performance--see Work and Task Performance

Taste--see Smell and Taste

Teaching Machines--see Programmed Instruction; Training Aids and Devices

Teams--see Groups

Telegraphic Systems--see Auditory (displays, nonverbal)

Telemetry--see Physiological Equipment and Methods; Space Flight Systems

Telephone Systems--see Speech (communication systems)

Telescopes--see Optical Aids

Television Displays--see also Training Aids and Devices

Temperature--see Environmental Conditions and Effects

body--see Physiological Capacities and Indices

sensitivity--see Physiological Capacities and Indices

Temporal Characteristics of Light--see Flash; Flicker; Light

Temporal Discrimination--see Time (perception)

Temporal Patterns, Sound--see Audition (auditory patterns and meaning)

Tents--see Houses, Dwellings, and Shelters, Design of

Tests and Testing

ability--see proficiency, below

aptitude and Intelligence

construction

general

motivation and opinion

personality and sociometric

preference

proficiency (e.g., job skill tests)

psychomotor abilities

selection

Textbooks In Human Factors Engineering--see General and Comprehensive References in Human
Factors Engineering

Texts, Design of--see Handbooks, Manuals, Texts, Design of

Texture Coding--see Tactile Coding

Thermal

environments--see Environmental Conditions and Effects

protective ensembles--see Clothing

radiation--see Environmental Conditions and Effects

sensitivlty--see Physiological Capacities and Indices (temperature, body)

Thought Processes--see Individual Factors Affecting Performance

Throwing--see Motor Performance and Skills

Tilt, Perception of--see Orientation In Space, Factors Determining; Vestibular Function

Timbre--see Audition (stimulus characteristics)

Time

delay constants--see Controls (backlash, deadspace, and response lag)

error (audition)--see Audition (aftereffects of stimulation)

motion study--see Methods and Techniques for Study and Analysis of Tasks, Operations,
and Systems
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Time (cont'd)

percept ion

sharing

Tinnitus--see Audition (aftereffects of stimulation)

Tobacco--see Drugs

Toggle Switches--see Controls (linear movement)

Tones (pure and complex)--see Audition

Tools, Design of

Torque--see Controls (resistance)

Touch

coding--see Tactile Coding

aeneral

Toxic Envlronments--se e Environmental Conditions and Effects

Tracking

aided controls

auditory

compensatory

controls

display factors

effects of environmental factors

equipment and methods--see also Motor Performance and Skills

feedback (augmented, delayed, etc.)

general

operator performance

pursuit

quickened display

signal characteristics

training--see Training (specific types)

transfer function--see Human (transfer functions)

visual vs. auditory

Traffic--see also Highway Research

air--see Air Traffic Control Systems

lights--see Warning and-Signal Lights

motor vehicle

safety--see Safety (motor vehicle and highway)

signs and signals--see also Signs, Design of; Warning and Signal Lights

Training

basic learning data

characteristics of the learner

characteristics of material or task (includes degreeof simulation)

distribution of practice

general

knowledge of results (includes reinforcement, feedback)

length of training

motivation

retention

set and attention (includes effects of Instructions)

theories of learning

transfer

whole vs. part

comparison of methods

evaluation of programs

general

Instructor behavior

specific types

air traffic control--see Air Traffic Control Systems
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Training

specific types (cont'd)

basic (military)

code

flight

gunnery and marksmanship

infantry

maintenance

other

radar

sonar

space

tracking and motor skiils

voice communication and language

Training Aids and Devices

audio-visual

auditory

computers

display boards and other graphic materials

filins

flight--see Flight (simulation); trainers and simulators, below

general

manuals--see also Handbooks, Manuals, Texts, Design of

mock-ups and models

other

slides and transparencies

teaching machines--see also Programmed Instruction

television

trainers and simulators

Tranquilizers--see Drugs

Transfer Function--see Human transfer functions)

Translating Devices

Transmission Lag--see Controls (backlash, deadspace, and response lag)

Transportation Systems

Transverse G--see Motion, Effects of (acceleration and deceleration)

Tremor--see Motor Performance and Skills (steadiness and tremor)

Troubleshooting--see Maintenance (behavior, strategies)

Trucks--see Vehicle

Tumbling--see Motion, Effects of (acceleration and deceleration)

Twilight Conditions--see Vision (low level illumination)

Type Face and Legibility--see Numerals, Letters, and Characters, Design of; Printed
Material, Legibility, and Readability

Typewriter Design--see Panel and Console Design (keyboard design)

Typewriting--see Motor Performance and Skills (serial movements)

U

Ultraviolet Light--see Light (special types)

Underwater

breathing apparatus

ciothing and eguipment

operational efficiency

oxygen and pressure requirements

sound systems (e.g., ASDIC and Sonar)--see Auditory (displays, nonverbal)

speech--see Speech (distortion)

targets, visual detection--see Visual (search and detection)
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Veg Scale, Apparent Weight--see Kinesthesis; Psychophysics (scaling)

Vehicle (automobile, tank, truck, etc.)

accidents--see Safety (motor vehicle and highway)

communication systems--see Speech

controls, displays, and instrument panel design

design

general

handling qualities--see also Driving

lighting systems

safety--see Safety (motor vehicle and highway)

Velocity--see Visual (perception)

Ventilated Clothing--see Clothing (thermal protection)

Ventilation--see Environmental Conditions and Effects

Vernier Acuity--see Visual (acuity)

Vertigo--see Orientation in Space, Factors Determining

Vestibular Function

general

motion, effects on--see Motion, Effects of; Orientation in Space, Factors Determining

Vests

ballistic--see Clothing (body armor)

life--see Rescue Equipment

Vibration

effects on visual performance--see Vision (effects of unusual environments); for
tracking, see Tracking (effects of environmental factors)

general

whole body

Vibratory Communication Systems--see Tactile Coding

Vigilance and Monitoring

general

performance -- see also Auditory (skills)

theory

Visibility Threshold--see Visual (thresholds)

Vision

color vision

effects of unusual environments--see also Space Travel (visual problems); Visual
(search and detection)

acceleration

high altitude

other

vibration

zeroIV

equipment and methods

general

illumination level

low level illumination

physiological mechanisms

psychophysical scales (e.g., brill scale)

signal characteristics (e.g., exposure time, duration)

tests

theories

Visors--see Clothing (headgear); Optical Aids
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VI sual

accommodation and convergence

acltv

adaptation level

brightness contrast

dynamic

general

Illumination (Includes colored)

adaotatlon, gre-adaptation, and pre-exposure

aftereffects afterimages

aging--see Aging, Effects of

anomalies and Individual differences (e.g., color blindness, presbyopla, night
blindness, etc.)

brightness discrimination

codlng--see also Color

comfort and fatlue (includes glare)

defects--see anomalies and Individual differences, above

enhancement devIces--see Optical Aids

eye movement--see Eye

field

binocular

distorted

monocular

peripheral (includes comparisons of peripheral and foveal)

flicker--see Flicker

illusIons--see Perception

Information processing (includes channel capacity)

masking and Interference

percept ion

angle

depth and distance

form and contour

movement (real and apparent)

number

Pattern

s ize

velocity

protective devices--see Optical Aids

reaction time--see Reaction Time and Refractory Period

requirements (for industry, military, space flight, etc.)

search and detection

air to air

air to ground

air to sea--see also Sea (rescue)

general

ground to air

taraet detection

underwater targets

standards and specifications (includes Munsell, CIE diagram, etc.)

thresholds (e.g., visibility, recognition)

tracking--see Controls (eye); Tracking (visual vs. auditory)

Visual vs. Auditory Channel--see Sensory (comparison)

Vocality--see Audition (stimulus characteristics)

Vocoder--see Speech (recognizers); Translating Devices

Voice Communication--see Speech (communication systems)

Voice Communication Training--see Training (specific types)

VTOL, STOL Aircraft
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W

War Games--see Game and Decision Theory

Warmth Discrimination--see Physiological Capacities and Indices (temperature, body)

Warning and Signal Lights

Warning Devices--see also Auditory (displays, nonverbal)

Watchkeeping Performance--see Vigilance and Monitoring

Water Environments--see Environmental Conditions and Effects; Underwater

Weapons Noise--see Ambient Noise (level)

Weapons Systems, Design of

general

handheld

intermediate-sized (e.g., turrets, anti-aircraft, machine guns)

large-scale (e.g., missile)

Weight, Body--see Anthropometric Measures (body size and dimensions)

Weight Discrimination--see Kinesthesis

Weight Lifting--see Anthropometric Measures (muscular strength and endurance); Exercise
and Performance

Weightlessness--see also Motion, Effects of; Space Travel

Whiteout--see Vision (effects of unusual environments)

Whole Body Vibration--see Vibration (whole body)

Windblast--see Environmental Conditions and Effects

Windshields--see also Aircraft (design); Vehicle (design)

Work and Task Performance

accuracy and speed requirements

capacity for production

complexity (e.g., load, rate, and difficulty)

fatigue and behavior decrement

general

length and distribution of work and rest periods

method of study and measurement--see also Methods and Techniques for Study and Analysis
of Tasks, Operations, and Systems

motion analysis--see Methods and Techniques for Study and Analysis of Tasks, Operations,
and Systems (time and motion study); Motor Performance and Skills
(dimensional analysis)

pacing

physiological measures

space requirements--see Work Place Des-ign

work-rest cycle--see length and distribution, above

Work Place Design

acoustics

area requirements (e.g., accessibility, clearances)

arrangement of equipment and men

atmospheric control

general

humidity and temperature--see atmospheric control, above

Illumination--see also Instrument Lighting

aircraft lighting (cockpits, cabins)

command centers--see other facilities, below

factory, office, and home

general

lighting fixtures

other facilities requiring special lighting conditions

radar room

ship and submarine--see Ship and Submarine

specifications--see Light (measurement and specifications)

vehicle--see Vehicle
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Work Place Design (cont'd)

passageways

seatilng arrangements

visibility. field of vie

Work Place Evaluation (specific place)
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FACSIMILE OF SUBJECT MATTER FILE

A

ACOUSTIC

DESIGN

30,938

ADAPTIVE SYSTEMS

28,960 29,009 30,704 31,301 31,542

AGING, EFFECTS OF

AUDITION

30,144

GENERAL

28,782 29,449 29,585 29,588 29,607 29,615 29,616 29,637 29,644 29,848

31,017 31,021 31,044 31,906

MOTOR PERFORMANCE

29,450 29,846 29,875 29,884 30,671

VISION

29,321 29,397 29,822 30,535 30,627 30,737

WORK CAPACITY

28,813 29,211 29,847 29,874 29,875 29,888 31,015 31,016 31,880 31,881

AIRCRAFT

DESIGN

28,279 28,399 28,585 28,610 30,851 30,862 30,893 30,895 30,910 30,914

30,968 31,167 31,208 31,347 31,394 31,410 31,452 31,462 31,491 31,603

31,638 31,700 31,726 31,727 31,728 31,729 31,751 31,755 31,756 31,766

31,790 31,842 31,843 31,844 31,845 31,846 31,847 31,848 31,849 31,915

31,937 31,945 31,950 31,953

GENERAL

28,433 28,962 28,975 30,893 30,968 31,167 31,263 31,727 31,728 31,731

31,766 31,932

LANDING AND LANDING SYSTEMS

28,295 28,399 28,417 28,475 28,523 28,928 28,929 28,946 28,959 28,970

30,893 31,318 31,399 31,438 31,481 31,484 31,528 31,593 31,629 31,672

31,725 31,780 31,819 31,828 31,829 31,927 31,938

RELATED EQUIPMENT

28,928 31,790

AIRPORT (AIRFIELDS)

FACILITIES

28,300 28,573 31,760

AIR TRAFFIC CONTROL SYSTEMS

COMMUNICATION AND INFORMATION FLOW

28,955 29,023

CONTROL PROBLEMS

28,929

EQUIPMEN

28,955

OPERATOR VARIABLES

29,235

TRAFFIC FLOW

31,753

TRAINING AND SIMULATION

28,929 30,897 31,756

0
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AMBIENT NOISE

EFFECTS ON PERFORMANCE

28,615 28,792 29,252 29,974 30,025 30,041 31,431 31,597 31,905

GENERAL

28,339 29,957 29,974 30,432 31,095 31,475

HEARING LOSS

28,934 30,039 30,040 30,054 30,154 30,198 31,083 31,794

LEVEL

AIRCRAFT

28,328 28,423 29,030 29,031 29,041 29,947 30,011 30,022 30,937 31,410

31,488 31,554 31,615 31,700 31,711 31,757

AIRPORT

29,030 29,031 29,036 30,011 31,711

EQUIPMENT, GENERAL

30,199

INDUSTRIAL ENVIRONMENTS

30,039 30,054 30,154 30,198 30,199 31,083 31,095

OFFICE, HOME, AND GENERAL BACKGROUND

28,423 29,249 29,969 30,011 30,024 30,040 30,199

ROCKETS, MISSILES, AND LAUNCH FACILITIES

31,606

SHIPS AND SUBMARINES

30,835 31,313

WEAPONS

31,575 31,597

MEASUREMENT

28,069 28,423 29,949 29,963 31,582

REDUCTION AND CONTROL

ACOUSTIC SHIELDING

29,041 30,784

GENERAL

29,030 29,031 29,949 31,103 31,696

HEARING CONSERVATION PROGRAM

30,199 31,600 31,606

NOISE REDUCING DEVICES AND SYSTEMS

28,147

STANDARDS OF TOLERANCE AND ANNOYANCE

29,030 30,011 31,606

ANTHROPOMETRIC MEASURES

BIOMECHANICAL ANALYSIS

28,337 28,358 28,510 28,608 29,876 31,229 31,706 31,793

BODY DENSITY AND CENTERS OF GRAVITY

28,510 29,450 29,596 29,644 29,667 29,676 31,143

BODY SIZE AND DIMENSIONS

28,317 28,358 28,544 29,364 29,450 29,596 29,667 29,675 29,676 29,828

29,859 29,865 30,515 30,519 30,588 31,296 31,310 31,504 31,571 31,572

EQUIPMENT AND METHODS

28,317 29,650 29,663 31,141 31,143 31,572

EXTENT AND FLEXIBILITY OF LIMB MOVEMENT

29,650 29,876 29,887 31,291 31,292 31,818

GENERAL

28,767 29,364 29,691 31,139 31,142 31,610

HAND AND FOOT DIMENSIONS

29,451

HEAD DIMENSIONS

28,498 31,678

0
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ANTHROPOMETRIC MEASURES (CONT'D)

LOCOMOTION

28,166 28,196 28,223 28,267 28,274 28,275 28,360 28,608 29,599 29,880

31,547 31,793 31,864 31,868

MUSCULAR STRENGTH AND ENDURANCE

28,317 28,587 28,794 29,661 29,879 29,887 29,888 31,547 31,706 31,793

31,864

POSTURE

28,405 28,412 29,871 29,877 29,887 31,531

SOMATOTYPING

31,141 31,571 31,864

SPACE REQUIREMENTS

28,317 28,544 31,292 31,818

ARTIFICIAL INTELLIGENCE

28,470 28,949 31,631 31,719 31,791

ASSIGNMENT OF FUNCTIONS TO MEN AND MACHINES IN SYSTEMS

28,989 31,507 31,650

AUDITION

AFTEREFFECTS OF STIMULATION

28,333 28,934 29,516 29,811 29,818 29,826 29,944 30,051 30,135 30,142

31,199 31,443 31,794

ANOMALIES AND INDIVIDUAL DIFFERENCES

28,073 28,931 29,321 29,942 30,006 30,009 30,129 30,134 30,139 30,140

30,144 30,191 30,194 31,658

AUDITORY PATTERNS AND MEANING

28,858 29,953 30,015 30,018 30,028

BINAURAL VS. MONAURAL

28,860 29,941 29,946 29,950 30,006 30,057 30,188 30,189 31,443 31,658

EQUIPMENT AND METHODS

29,028 29,217 29,953 29,958 29,970 29,995 29,996 29,997 30,017 30,132

30,134 30,137 30,140 30,143 30,144 30,145 30,188 30,189 30,190 30,192

30,195

GENERAL

28,939 29,505 29,687 29,961 31,213

NORMS

28,931 30,189 30,190

PHYSIOLOGICAL MECHANISMS

28,811 29,022 29,133 29,942 29,943 29,986 30,007 30,023 30,045 30,050

30,056 30,058 30,192 31,034 31,036 31,794

PSYCHOPHYSICAL SCALES

28,902 28,924 29,056 29,317 29,492 30,017 30,047 30,426 31,390

REPETITIVE STIMULATION

29,050 30,004

SOUND LOCALIZATION

29,317 29,936 29,950 29,964 30,003 30,141 31,261

STANDARDS AND SPECIFICATIONS

30,421 30,423

STIMULUS CHARACTERISTICS

FREQUENCY AND PITCH

28,811 28,890 29,056 29,317 29,951 29,971 30,004 30,005 30,006 30,010

30,015 30,018 30,049 31,041 31,443 31,774

,INTENSITY AND LOUDNESS

28,338 28,755 28,789 28,811 30,006 30,009 30,017 30,044 30,047 30,426

31,019 31,020

OTHER

28,789 28,814 29,496 29,516 29,751 29,944 30,018 30,023 30,028 30,046

30,057 31,680 31,882
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AUDITION (CONT'D)

STIMULUS MIXTURES

30,003 30,015 30,017

THRESHOLDS

28,781 29,496 29,527 29,811 29,826 29,941 29,944 29,966 29,967 29,987

30,021 30,028 30,029 30,044 30,048 30,054 30,055 30,140 30,145 30,188

30,195 31,284

AUDITORY

DEVICES

EAR DEFENDERS

31,087

ENHANCEMENT DEVICES

30,129 30,139 31,797

DISPLAYS, NONVERBAL

FLIGHT GUIDANCE SYSTEMS

28,332

SONAR AND OTHER UNDERWATER SOUND SYSTEMS

29,936 29,937 29,938 29,939 30,018 30,027 31,284 31,388 31,515

EQUIPMENT

INPUT DEVICES

29,940 30,014 30,427 31,797

OUTPUT DEVICES

28,377 29,937 29,945 29,959 29,960 29,998 30,014 30,031 30,032 30,033

30,035 30,037 30,514 31,797

TRANSMISSION DEVICES

30,419

MASKING

29,029 29,826 29,941 29,942 29,946 29,963 29,965 30,002 30,005 30,008

30,019 30,030 30,038 30,052 30,055 30,057 30,122 31,443

SIGNALS

CODING

30,023 31,443

FEEDBACK

28,377 29,496

GENERAL CHARACTERISTICS

28,678 28,811 28,814 29,494 31,390 31,416

TO-NOISE RATIO

28,789 29,939 29,952 30,038

SKILLS

DISCRIMINATION

28,890 29,280 29,506 29,527 29,811 29,826 29,951 29,952 30,018 30,027

31,652 31,774

MONITORING

28,380 28,765 28,813 29,140 29,192 29,198 29,211 29,319 31,371 31,652

31,906

SEARCH AND DETECTION

28,525 28,862 29,510 29,885 29,952 29,989 30,020 30,025 30,027 30,048

31,388 31,391 31,416 31,497 31,886

AUTOMATION

28,452 28,453 28,974 30,833 31,618 31,619 31,714
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B - C

BELTS, HARNESSES AND OTHER RESTRAINING DEVICES

29,648 31,362

BIODYNAMICS

28,261 28,531 28,535 30,872 31,229

BIONICS

28,334 29,902

BREATHING DEVICES AND EQUIPMENT

28,546 28,594 31,148 31,151 31,153 31,160 31,851

CLOTHING

ARCTIC ENSEMBLES AND COLD WEATHER

30,975 31,148 31,334 31,587

BODY ARMOR

31,795

EQUIPMENT AND METHODS

30,911

FABRICS

28,700 31,420

FLIGHT

31,818

FOOTGEAR

31,086 31,088 31,091 31,241 31,681 31,836 31,957

GENERAL

31,102 31,155 31,572 31,641 31,818

HANDGEAR

29,595 31,097 31,483 31,818

HEADGEAR

28,147 28,210 28,512 31,090 31,093 31,365 31,383 31,384 31,385 31,489

31,600 31,678 31,818 31,945

HIGH ALTITUDE AND ANTI-G

28,410 30,987 31,818 31,945

NOXIOUS AGENTS, PROTECTION

29,889 31,155 31,226

RADIATION PROTECTION

31,155

RESTRICTIVE EFFECTS

28,196 28,249 28,267 28,584 29,889 31,818

SIZING, TECHNIQUES OF MEASUREMENT

31,678

SPACE SUITS

28,147 28,155 28,171 28,173 28,196 28,210 28,232 28,249 28,254 28,267

28,272 28,274 28,281 28,288 28,360 28,363 28,389 28,445 28,570 28,578

28,584 29,026 29,435 29,442 30,911 30,931 31,428 31,493 31,572 31,945

THERMAL PROTECTION

28,414 28,539 28,543 28,612 29,435 29,595 31,101 31,155 31,170 31,489

31,506 31,572 31,641

TROPICAL ENSEMBLES

31,679

COLOR

CODING

28,517 28,677 28,719 29,248 31,426 31,432

COMFORT

28,460 28,612 31,151

COMMAND AND CONTROL SYSTEMS

28,972 29,025 29,043 29,044 29,918 30,849 30,864 30,877 30,897 31,346

31,382 31,522 31,761 31,788
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COMMUNICATION AND INFORMATION THEORY

GENERAL

28,753 29,024 29,537 30,940 31,071

INFORMATION ASSESSMENT AND PROCESSING

28,346 28,347 28,991 28,992 29,816 29,827 29,838 30,946

REDUNDANCY, UNCERTAINTY

29,725

COMMUNICATION SYSTEMS

GENERAL

28,242 28,461 28,462 28,518 28,613 28,939 30,514 31,050 31,096 31,134

31,144 31,346 31,646 31,797

TECHNIQUES FOR EVALUATION

28,377 28,381 28,519 28,957 29,972 30,041 30,574 31,050 31,144 31,646

COMPUTERS

DATA PROCESSING SYSTEMS

28,120 28,198 28,820 28,938 29,265 30,112 30,846 30,874 30,885 31,081

31,269 31,368 31,505 31,672 31,702 31,931

DESIGN

31,500 31,698

GENERAL

28,350 28,597 28,974 30,880 31,072 31,289 31,336 31,632 31,716 31,721

MAN INTERACTION

28,315 28,848 30,905 31,368 31,382 31,623 31,632 31,643 31,710

MODELS AND PROGRAMS

28,889 29,027 29,031 30,113 30,739 30,879 30,899 30,928 30,929 31,270

31,297 31,300 31,389 31,565 31,567 31,620 31,623 31,631 31,632 31,635

31,661 31,673

SIMULATION

28,469 29,011 29,031 29,107 29,120 29,688 30,123 30,928 30,929 31,060

SYSTEMS COMPONENT

31,674 31,720

CONTAINERS AND PACKAGING

28,502

CONTROL-DISPLAY DYNAMICS

COMPATABILITY AND MOTION STEREOTYPES

28,123 28,526 29,886

GENERAL

28,513 31,782

INTEGRATION

30,895 31,552

MOVEMENT RATIOS

28,530 31,363 31,528

QUICKENING

29,910 29,919

CONTROLS

AIRCRAFT

28,082 28,945 30,895 31,528 31,628 31,672 31,751 31,782 31,832 31,842

31,843 31,844 31,935 31,936 31,938 31,940

AUTOMATIC

28,452 28,453 29,436 29,922 30,879 30,89 31,672 31,935 31,936 31,938

BACKLASH. DEADSPACE. AND RESPONSE LAG

28,516

COMPARISON OF TYPES

28,482 29,001 29,862 29,919 31,411 31,844

EYE (AS CONTROL MECHANISM)

28,642 29,574 31,418

0
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CONTROLS (CONT'D)

FORCE AND TIME TO ACTIVATE

28,483

GENERAL

28,482 28,982 28,987 29,914 29,917 30,905 31,752 31,782

HANDGRIPS AND HANDLES

28,082 28,483

INDUSTRIAL

28,483 28,498

LINEAR MOVEMENT

PEDALS AND RUBBER BARS

31,295

PUSH BUTTONS AND TOGGLE SWITCHES

28,479 29,258

MULTIPLE AXIS

31,398 31,781 31,835

REMOTE HANDLING

28,455 28,516 28,530 31,689

RESISTANCE

28,483 31,363

ROTARY MOVEMENT

KNOBS

28,493 28,526

CYBERNETICS

28,452 28,453 30,704 30,888 31,065

-0-

DETECTION THEORY

28,525 28,862 29,116 29,121 29,131 29,470 29,792 29,921 29,989 30,048

30,989 31,140 31,391 31,675 31,769 31,884 31,911

DIET, FOOD AND NUTRITION

28,244 28,246 28,592 29,106 29,364 29,587 29,625 29,632 29,638 29,667

29,843 31,296 31,352 31,576 31,611 31,679 31,732 31,733 31,737 31,738

31,776 31,893

DISPLAYS

DIAL AND SCALE DESIGN

28,521 29,856 31,694

GENERAL

28,331 28,805 28,827 28,937 28,954 31,320 31,321 31,394 31,566 31,722

READING AND INTERPRETATION PROBLEMS

28,495 28,496 28,511 28,586 28,679 28,951 29,230 29,305 29,684 29,920

31,322 31,323 31,324 31,325 31,326 31,328 31,329 31,330 31,331 31,332

SIZE AND SHAPE

31,541

TYPE

ALTIMETERS

28,299 28,644 31,502 31,633

ATTITUDE INDICATORS

31,569 31,827

COMBINED DISPLAYS

31,456 31,481 31,629

COMPARISON OF TYPES

31,552 31,655 31,778

LARGE DISPLAYS

28,354 28,973 29,230 31,541
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DISPLAYS

TYPE (CONT'D)

OTHER

28,120 28,451 28,497 28,660 28,779 29,259 29,428 30,896 31,269 31,348

31,444 31,491 31,583 31,628 31,630 31,720 31,778 31,952

POLAR COORDINATES

31,655

DIURNAL CYCLES

28,324 28,369 28,395 28,509 28,540 28,564 28,596 28,617 29,134 29,613

29,620 30,978 30,9BO 31,536

DRIVING

ANALYSIS OF

28,484 28,485 28,515 28,668 28,750 28,760 29,857 29,866 29,867 29,892

30,510 30,511 30,512 30,513 30,514 30,515 30,520 30,521 30,526 30,528

30,530 30,536 30,538 30,539 30,540 30,542 30,543 30,544 30,545 30,546

30,547 30,550 30,552 30,556 30,564 30,568 30,570 30,571 30,574 30,579

30,580 30,581 30,582 30,583 30,584 30,585 30,586 30,587 30,588 30,599

30,613 30,614 30,616 30,617 30,627 30,628 30,629 30,630 30,631 30,632

30,633 30,671 30,916 30,918 30,919 30,920 30,921 30,928 30,929 31,402

31,494 31,574 31,777

PERFORMANCE AND SKILLS

28,370 28,484 28,485 28,515 29,857 29,919 30,111 30,516 30,524 30,525

30,528 30,532 30,534 30,535 30,537 30,541 30,567 30,571 30,590 30,591

30,597 .30,600 30,622 30,625 30,636 30,736 30,737 30,738 30,739 30,740

30,741 30,744 30,918 30,926 30,927 30,929 31,276 31,494 31,495

DRUGS

28,335 28,336 28,380 28,382 28,420 28,580 28,601 28,602 28,729 28,813

29,000 29,016 29,017 29,156 29,607 29,610 29,641 29,683 29,739 29,828

29,877 29,918 30,145 30,250 30,265 30,977 31,018 31,027 31,040 31,544

31,640 31,669

DUMMY AND MANNIKIN DESIGN

28,538 28,539

-E-

EJECTION CAPSULE

28,141 28,142 28,167 29,013 31,315 31,945

ENVIRONMENTAL CONDITIONS AND EFFECTS

AIR VELOCITY

30,156

ATMOSPHERIC PRESSURE

28,326 28,532 28,533 28,534 28,536 28,588 28,593 28,619 28,708 29,461

29,584 29,604 29,616 29,639 29,640 29,641 29,667 30,060 30,930 31,162

31,183 31,304 31,372 31,576 31,603 31,639 31,659 31,680 31,739 31,740

31,850

COLD

28,226 29,223 29,668 30,361 30,836 30,837 30,975 31,135 31,148 31,532

31,572 31,621 31,665 31,736 31,738 31,772

DECOMPRESSION

28,303 28,304 28,527 28,562 28,588 30,109 30,149 31,392

EQUIPMENT AND METHODS

28,320 30,108 31,145 31,156 31,157 31,164 31,169 31,480 31,603

EVAPORATIVE COOLING

29,435 29,631 29,674

0
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ENVIRONMENTAL CONDITIONS AND EFFECTS (CONTID)

GENERAL

28,320 28,323 28,394 28,396 28,975 30,014 30,022 30,060 30,433 30,844

30,907 31,210 31,346 31,480 31,603

HEATING

28,361 28,534 31,060 31,572 31,736 31,737 31,738

HOT

28,612 29,150 29,156 29,406 29,435 29,587 29,589 29,590 29,593 29,616

29,621 29,625 29,642 29,813 29,859 29,865 29,870 30,960 31,135 31,170

31,446 31,500 31,679

HUMIDITY

29,150 31,135 31,679

IONIZED AIR

30,808

OXYGEN REQUIREMENTS

28,380 28,532 28,533 28,534 28,593 29,581 29,586 29,603 30,149 30,838

31,148 31,237 31,532 31,639 31,659

RADIATION

28,169 28,190 28,191 28,192 28,221 28,266 28,297 28,366 28,373 28,385

28,387 28,389 28,442 28,443 28,445 28,471 28,514 28,538 29,434 29,438

29,455 30,105 30,150 30,151 30,152 30,786 30,850 31,152 31,173 31,239

31,316 31,346 31,434 31,447 31,820 31,863

TEMPERATURE

29,619 30,156

THERMAL RADIATION

29,455 29,859 29,865 31,489

TOLERANCE, ADAPTATION, ACCLIMATIZATION

ALTITUDE AND PRESSURE

28,533 28,536 28,541 29,618 29,639 29,640 29,641 29,658 29,666 29,677

31,162 31,304 31,441 31,639 31,739 31,741 31,742

COLD

30,976 30,977 31,135 31,734

HEAT

28,534 29,150 29,156 29,622 29,624 29,632 29,657 29,664 29,674 29,679

29,870 30,957 31,135

TOXIC ENVIRONMENTS

28,172 29,460 29,463 30,084 30,085 30,086 30,087 30,088 30,089 30,090

30,091 30,148 30,156 30,197 30,200 30,783 30,789 31,084 31,092 31,149

31,150 31,154 31,156 31,157 31,161 31,164 31,166 31,169 31,171 31,172

31,174 31,226 31,514 31,852 31,862

VENTILATION

28,612 28,787 30,156 31,392 31,434 31,603

WATER

28,365 28,491 29,457 29,582 30,146 31,392 31,423

WINDBLAST, AIRBLAST, WINDCHILL

28,386 29,458 31,606

EQUIPMENT

DESIGN AND EVALUATION

28,320 28,354 28,433 28,462 28,504 28,760 29,245 30,105 30,873 30,908

30,909 30,912 30,913 30,914 31,281 31,486 31,685 31,768

EQUIPMENT USED IN HUMAN FACTORS RESEARCH

28,341 28,772 29,053 29,892 31,054 31,685

ERROR

HUMAN

29,868 31,230 31,454

0
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ESCAPE FROM

AIRCRAFT AND SPACECRAFT

28,141 28,142 28,167 28,231 28,454 29,407 31,564 31,571 31,594 31,726

31,945

OTHER PLACES

31,560

EXERCISE AND PERFORMANCE

28,589 28,604 28,739 28,757 28,782 28,835 29,190 29,417 29,580 29,583

29,591 29,593 29,594 29,616 29,621 29,624 29,626 29,628 29,629 29,630

29,634 29,635 29,637 29,638 29,645 29,646 29,668 29,669 29,670 29,671

29,672 29,673 29,864 29,875 29,889 29,890 31,177 31,182 31,185 31,242

31,580 31,744 31,745 31,793

EYE

DOMINANCE

28,830 29,341

MOVEMENT

28,202 28,376 28,523 28,574 28,577 28,642 28,703 28,711 28,727 28,760

28,786 28,823 28,828 28,830 28,854 29,146 29,293 29,338 29,560 29,728

29,812 29,918 29,923 30,275 30,852 30,854 30,855 30,944 31,039 31,048

31,308 31,374 31,748 31,876

-F-

FACILITIES

30,126

FIRE FIGHTING

EQUIPMENT

28,406 31,099 31,240 31,307 31,346 31,553 31,626 31,822 31,840

FLASH

BLINDNESS

28,371 29,900 30,556 30,564 30,579 30,582 30,589 30,932 31,225 31,424

RATE 31,575

28,529 28,625

VISIBILITY

28,625 28,711

FLICKER

28,633 28,639 28,655 28,658 28,694 29,054 29,116 29,308 29,309 29,384

29,813 29,819 29,925 30,245 30,563 30,582 30,585 30,959

FLIGHT

GUIDANCE SYSTEMS

28,465 29,427 31,628 31,819 31,832 31,934 31,938

PERFORMANCE AND SKILLS

28,310 28,406 28,419 28,421 28,422 28,520 28,562 28,576 28,596 28,603

28,942 28,962 28,998 28,999 29,415 30,981 31,414 31,432 31,433 31,484

31,528 31,819 31,826 31,939 31,955 31,956

SIMULATION

28,139 28,140 28,156 28,161 28,166 28,197 28,207 28,216 28,232 28,262

28,268 28,273 28,276 28,285 28,293 28,296 28,364 28,447 28,465 28,520

28,548 28,549 28,550 28,551 28,552 28,553 28,554 28,555 28,556 28,557

28,558 28,559 28,560 28,580 28,591 28,799 28,929 28,979 29,011 29,420

29,423 29,424 29,426 29,428 29,429 29,431 29,440 29,441 29,920 30,862

30,879 31,133 31,265 31,274 31,293 31,425 31,437 31,508 31,653 31,691

31,780 31,934 31,939 31,940

TESTING

30,862 31,394 31,528 31,928 31,935 31,936
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FLUORESCENT AND LUMINOUS MATERIALS

28,283 31,116 31,121 31,337

FOG, HAZE, SMOG, AND SMOKE

28,327 30,524 30,534 30,576 30,603 30,612 31,117 31,118 31,821

-G-

GAME AND DECISION THEORY

28,315 28,353 28,477 28,478 28,940 28,941 28,954 29,006 29,230 29,287

29,327 29,513 29,517 29,769 29,804 29,810 29,851 29,903 29,904 29,905

29,906 29,907 29,908 29,927 30,120 30,411 30,528 30,806 30,807 30,892

31,051 31,052 31,053 31,063 31,064 31,066 31,067 31,068 31,076 31,079

31,288 31,375 31,382 31,461 31,513 31,546 31,643 31,853 31,859 31,860

GENERAL AND COMPREHENSIVE REFERENCES IN HUMAN FACTORS ENGINEERING

ARTICLES AND REPORTS

28,374 28,473 28,480 28,507 28,790 28,968 30,572 30,847 30,888 31,012

31,065 31,210 31,212 31,263 31,384 31,570 31,576 31,612 31,633 31,637

31,647 31,682 31,699 31,723

BIBLIOGRAPHIES

28,133 28,134 28,137 28,200 28,225 28,226 28,264 28,290 28,291 28,292

28,323 28,430 28,433 28,437 28,438 28,441 28,452 28,453 28,460 28,670

28,674 28,675 28,682 28,716 28,718 28,725 28,731 28,737 28,742 28,745

28,748 28,762 28,764 28,766 28,774 28,783 28,800 28,812 28,821 28,832

28,838 28,841 28,922 28,948 28,952 28,958 28,975 30,420 30,547 30,850

30,932 31,279 31,351 31,518 31,596 31,617 31,638 31,644 31,686 31,796

31,798 31,817

BOOKS

28,341 28,448 28,470 28,472 28,494 29,687 29,688 29,689 29,690 29,691

30,305 30,432 30,433 30,734 31,768 31,769 31,770 31,771

HANDBOOKS

28,425

SYMPOSIA AND CONFERENCES

28,192 28,223 28,241 28,309 28,324 28,432 28,982 29,012 29,974 30,904

30,905 31,689 31,863

GRAPHS AND TABLES, DESIGN OF

31,269

GROUND SUPPORT EQUIPMENT

31,754

GROUPS

AIRCREWS

28,962 30,876 30,893 31,625 31,657 31,683

COMMUNICATION

28,342 28,753 28,957 29,268 29,932 30,893 30,897 30,994 31,052

EVALUATION

29,247 31,260

GENERAL
28,494 29,127 30,121 31,073 31,075 31,260 31,503 31,664 31,683

INFANTRY SQUADS

31,512

INTERACTION

29,810 30,411 30,437 30,893 31,052 31,059 31,288 31,340 31,636 31,695

LEADERSHIP

29,251 29,261 29,521 29,935 30,365 30,366 30,367 31,260 31,290 31,764

31,812 31,913

MISSILE CREWS

31,492

0
' II - 11



GROUPS (CONT'D)

MORALE

29,264 31,503 31,550 31,657 31,948

PERFORMANCE

28,765 29,267 29,268 29,539 29,541 29,694 29,931 29,933 29,935 30,361

30,411 30,897 31,069 31,280 31,345 31,386 31,550 31,636 31,695 31,764

31,913

RESEARCH TECHNIQUES

29,085 31,406 31,695

SELECTION

30,361 30,876 31,503

SHIP AND SUBMARINE CREWS

31,550 31,604 31,693 31,773

SIZE AND STRUCTURE

28,753 29,932 31,064

SPACE CREWS

28,582 29,026 29,431 31,551

THEORY

28,753 29,695 29,810 31,052

-H-

HANDBOOKS, MANUALS, TEXTS, DESIGN OF

28,322 28,374 31,556 31,815

HELICOPTERS

28,400 28,451 28,465 28,944 28,947 28,964 28,970 30,703 31,363 31,538

31,558 31,566 31,569 31,624 31',629 31,630 31,804 31,830 31,937 31,940

HIGHWAY RESEARCH

28,484 28,907 29,858 30,153 30,515 30,527 30,528 30,529 30,530 30,531

30,540 30,541 30,552 30,554 30,557 30,558 30,559 30,560 30,561 30,562

30,565 30,591 30,593 30,595 30,596 30,599 30,600 30,601 30,602 30,607

30,610 30,611 30,621 30,626 30,629 30,632 30,633 30,741 30,743 30,746

30,747 30,748 30,899 30,915 30,917 30,923 30,924 30,925 30,929 31,268 0
31,300 31,692 31,701

HOUSES. DWELLINGS. AND SHELTERS, DESIGN OF

28,950 30,884 30,913 30,914 31,434 31,504 31,703 31,724 31,948 31,954

HUMAN

CONTROLLER

28,302 28,9B2 28,985 28,986 28,987 28,988 28,989 28,990 28,992 28,993

28,994 28,995 28,998 29,002 29,003 29,004 29,005 29,006 29,007 29,008

29,010 29,922 30,981 31,301 31,398 31,411 31,419 31,781

INFORMATION PROCESSING CAPABILITIES

28,146 28,409 28,511 28,680 28,756 28,797 28,824 28,827 28,859 28,891

28,917 28,954 29,051 29,294 29,329 29,464 29,477 29,478 29,497 29,501

29,504 29,536 29,692 29,710 29,795 29,855 29,885 29,913 29,923 31,193
31,205 31,567 31,762 31,873 31,875 31,888 31,889

TRANSFER FUNCTIONS

28,572 29,912 29,914 29,915 31,397 31,427 31,826 31,835

1
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- I-

INDIVIDUAL FACTORS AFFECTING PERFORMANCE

ACCEPTABILITY OF AND ATTITUDE TOWARD EQUIPMENT AND TASKS

28,299 28,473 28,480 28,491 28,571 29,262 29,269 30,520

ALERTNESS

28,710 28,727 28,815 29,820 31,147

APTITUDE AND INTELLIGENCE

29,330 29,933 31,895 31,920

EMOTION

28,419 28,623 28,691 28,785 28,804 28,826 29,612 29,727 29,929 29,934

30,257 30,520 31,299 31,560 31,647

GENERAL

28,069 29,764 30,521 31,220

MOTIVATION AND MORALE

28,467 28,724 28,940 29,084 29,106 29,122 29,224 29,232 29,236 29,239

29,240 29,250 29,254 29,264 29,269 29,511 29,830 29,878 30,120 30,945

31,058 31,062 31,075 31,387 31,503 31,608 31,874 31,875 31,916 31,917

31,922

PERSONALITY

28,421 28,569 28,691 28,741 28,796 28,799 28,914 28,927 28,933 29,211

29,878 30,263 30,272 30,520 30,522 30,614 31,063 31,387 31,764 31,905

31,955

SET AND ATTENTION

28,715 28,734 28,763 28,808 28,850 28,869 28,875 29,201 29,276 29,284

29,446 29,447 29,477 29,478 29,482 29,493 29,494 29,923 30,255 30,268

30,543 30,998 31,058 31,195 31,211 31,216 31,879 31,901

THOUGHT PROCESSES

28,473 28,495 28,662 28,680 28,691 28,710 28,795 28,797 28,803 28,856

28,859 28,872 28,914 28,922 28,954 29,005 29,106 29,120 29,209 29,233

29,287 29,290 29,291 29,294 29,445 29,466 29,515 29,517 29,734 29,747

29,812 29,827 29,903 29,904 29,905 '29,906 29,907 29,908 29,926 30,244

30,245 30,253 30,259 30,806 30,807 30,945 30,956 30,991 30,994 31,003

31,051 31,052 31,055 31,070 31,209 31,210 31,387 31,389 31,544 31,761

31,763 31,873 31,874 31,879 31,884 31,890 31,891 31,920

INDUSTRIAL

EQUIPMENT, DESIGN OF

28,493 28,498 28,499 28,500 28,501 28,503 28,504 28,505 28,506 28,507

INDUSTRY AND BUSINESS, HUMAN FACTORS ORIENTED STUDIES

29,122 29,127 29,239 29,240 29,254 29,255 29,262 30,305 30,707 30,884

INFORMATION

STORAGE AND RETRIEVAL SYSTEMS

28,198 28,597 28,978 29,265 29,462 31,050 31,081 31,278 31,317 31,522

31,596 31,713 31,714 31,717 31,823

INSTRUMENT LIGHTING

COLOR AND INTENSITY OF ILLUMINATION

31,311 31,367

ELECTROLUMINESCENT

31,583 31,952

JOB PERFORMANCE AIDS

28,479 28,524 31,082 31,094 31,227 31,231 31,236 31,281

S
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K

KINESTHESIS

CODING

28,839

GENERAL

28,669 28,715 28,722 28,768 28,803 28,845 28,865 28,923 28,980 29,191
29,202 29,285 29,311 31,204 31,214

LABELS. DESIGN OF

28,479

LANGUAGE DESIGN

28,855 28,935 28,953 29,027 29,034 29,043 29,209 29,295 29,310 29,693

29,787 30,830 30,839 30,994 31,246 31,247 31,248 31,249 31,250 31,251

31,254 31,257 31,259 31,306 31,333 31,561 31,661 31,823 31,874

LIGHT

COLORED

31,128

MEASUREMENT AND SPECIFICATION

28,654 31,110 31,112 31,113 31,14 31,115 31,119 31,121 31,122 31,123

31,127 31,128 31,131 31,132 31,342

NATURAL

28,659 31,109 31,282

PHYSICAL CHARACTERISTICS

30,105

SPECIAL TYPES

28,654 30,105 31,116 31,117 31,133 31,134 31,161 31,239 31,439

LIGHTING SYSTEMS

OUTDOORS

A IRPORT

28,970 30,534 31,616

FLARES

31,677

GENERAL

31,129 31,813

HIGHWAY AND STREET

30,513 30,523 30,534 30,552 30,553 30,557 30,561 30,563 30,564 30,566

30,569 30,576 30,577 30,578 30,581 30,583 30,584 30,586 30,592 30,603

30,606 30,608 30,615 31,104 31,105 31,106 31,118

LOGISTICS

31,165

LOW LEVEL, HIGH SPEED FLIGHT

31,404 31,934

0
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H

MACHINE RECOGNITION

28,981 29,027 29,035 29,039 29,040 31,479 31,505 31,559 31,563

MAINTENANCE

BEHAVIOR, STRATEGIES

28,194 28,508 28,524 28,696 28,713 28,771 29,245 30,125 31,286 31,350

31,451 31,549 31,933

DESIGN FOR

28,458 29,433 31,292 31,355 31,380 31,449 31,451 31,452 31,516 31,517

31,581 31,689 31,807 31,808 31,816 31,932 31,933 31,941

EQUIPMENT

28,524 31,459 31,941

GENERAL

28,247 29,685 30,124 30,863 31,007 31,264 31,356

SYSTEMS

28,171 28,287 28,489 31,380 31,455 31,462 31,463 31,464 31,470 31,471

31,562 31,689 31,932

MAN-ASSIST

29,902 31,546

MAPS AND CHARTS, DESIGN OF

28,314 31,331 31,413 31,432 31,433 31,655

MASKS

28,546 28,594 28,927 31,150 31,151 31,153 31,160 31,602 31,678 31,851

MATHEMATICAL AND STATISTICAL METHODS

28,282 28,311 28,312 28,315 28,318 28,319 28,343 28,344 28,347 28,348

28,349 28,350 28,351 28,352 28,472 28,478 28,482 28,485 28,508 28,510

28,542 28,543 28,597 28,604 28,723 28,758 28,914 28,939 28,984 28,986

28,987 28,988 28,990 28,994 28,995 29,003 29,005 29,007 29,090 29,110

29,118 29,119 29,123 29,128 29,129 29,130 29,132 29,137 29,230 29,237

29,256 29,339 29,449 29,678 29,769 29,781 29,920 29,924 29,962 30,007

30,008 30,050 30,113 30,115 30,587 30,634 30,704 30,952 30,982 30,9990 31,001 31,038 31,054 31,055 31,061 31,069 31,072 31,073 31,077 31,165

31,218 31,228 31,374 31,494 31,546 31,559 31,563 31,593 31,605 31,634

31,673 31,690 31,692 31,782 31,792 31,800 31,854 31,856 31,857 31,861

31,910 31,912 31,922 31,928

METHODS AND TECHNIQUES FOR STUDY AND ANALYSIS OF TASKS, OPERATIONS, AND SYSTEMS

DECISION ANALYSIS

28,477 30,946

GENERAL

28,961 30,362 30,363 30,364 30,365 30,368 31,074 31,210 31,664 31,683

JOB AND TASK DESCRIPTION AND ANALYSIS

28,198 28,693 28,696 28,956 28,971 29,228 29,271 29,539 29,541 30,112

30,117 30,119 30,885 31,080 31,287 31,302 31,380 31,454 31,656 31,785

OTHER METHODS

28,582 28,738 28,961 31,406 31,512 31,633

QUEUING

30,884

MILITARY STANDARDS AND SPECIFICATIONS

28,306

MOTION, EFFECTS OF

ACCELERATION AND DECELERATION

GENERAL

28,138 28,191 28,195 28,261 28,384 28,393 28,437 28,531 28,535 28,608

28,727 28,998 28,999 29,627 31,369 31,381

0
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MOTION, EFFECTS OF

ACCELERATION AND DECELERATION (CONT'D)

PROTECTION
29,459 30,872 31,362 31,365 31,383 31,384 31,385

TOLERANCE

28,179 28,181 28,250 28,277 28,362 28,411 28,415 28,563 29,014 29,459

29,665 30,719 31,309

TYPES

28,267 28,274 28,275 28,360 28,375 28,563 29,522

EQUIPMENT AND METHODS
28,383 28,531 28,535 31,548 31,809

ROTATION AND OSCILLATION
28,154 28,178 28,179 28,375 28,376 28,411 28,563 28,574 28,577 28,586
28,616 29,331 29,522 31,308 31,365 31,637

SICKNESS
28,149 28,154 28,178 28,179 28,420 28,429 29,016 29,017 31,487 31,637

31,649 31,669

VESTIBULAR FUNCTIONING

28,149 28,154 28,177 28,178 28,202 28,223 28,375 28,568 28,574 28,577

28,586 31,637 31,666

MOTOR PERFORMANCE AND SKILLS

AIMING

28,512 28,708

COORDINATION OF LIMBS

28,491 29,208 29,671 31,865

EQUIPMENT AND METHODS

28,589 28,708 28,739 28,751

GENERAL
28,670 28,716 28,718 28,745 28,748 28,757 28,764 28,774 28,782 28,790

28,794 28,812 28,815 28,821 28,838 28,982 28,984 28,985 28,986 28,988

29,610 29,699 29,760 30,973 31,531

HANDEDNESS

28,673 28,868

INVOLUNTARY REFLEXES

30,970

MANUAL DEXTERITY
28,491 28,757 29,223 30,808 31,421

POSITIONING MOVEMENTS
28,491 28,751 29,884 31,291

REPETITIVE MOVEMENTS

29,191 29,881 30,973

SERIAL MOVEMENTS

29,884 31,421

SPEED AND PRECISION
28,512 28,708 28,757 29,469 29,881 29,884 30,973 31,865

STEADINESS AND TREMOR

28,708 31,264

THROWING

28,739

1
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N - 0

NAVIGATIONAL AIDS AND SYSTEMS

28,433 28,476 28,579 28,943 31,432 31,433 31,931

NEURAL THEORY

28,470 29,137 29,175 30,995 31,002

NUCLEAR OPERATED EQUIPMENT AND SYSTEMS. PROBLEMS OF

31,620 31,670

NUMERALS, LETTERS, AND CHARACTERS, DESIGN OF

28,679 29,486 30,525 31,322 31,323 31,324 31,325 31,326 31,327 31,328

31,329 31,330 31,332 31,577 31,578

OPTICAL AIDS

BINOCULARS

28,810

GENERAL

28,652 28,660

GLASSES, SPECTACLES., AND GOGGLES

28,692 29,385 28,396 30,932 31,085 31,089 31,225

LENSES AND FILTERS

28,635 30,613

PERISCOPES

28,475

TELESCOPES

28,512 28,659

VISORS

31,225 31,609

ORIENTATION IN SPACE, FACTORS DETERMINING

28,178 28,217 28,257 28,375 28,398 28,400 28,565 28,599 28,839 29,304

29,331 29,410 29,514 29,584 29,585 29,648 29,733 30,954 31,570 31,637

31,666

0_
PACKS AND CARRIERS

31,953

PAIN
28,466 28,566 28,669 28,715 28,796 28,837 28,912 28,948 28,963 29,049

29,200 29,814 29,934 30,250 31,045 31,078 31,214 31,396

PANEL AND CONSOLE DESIGN

AIRCRAFT AND SPACECRAFT

28,152 28,937 30,895 31,394 31,638

GENERAL

31,409

KEYBOARD DESIGN

28,500 28,936 29,253 29,913 31,210 31,900

LAYOUT

28,521 28,526 31,638

PARACHUTES

29,407 30,865 31,503 31,564 31,588 31,660 31,930

PERCEPTION

GENERAL

28,529 28,662 28,674 28,675 28,682 28,706 28,719 28,725 28,731 28,737

28,742 28,762 28,766 28,783 28,797 28,79B 28,800 28,832 28,841 28,869

28,871 28,874 28,885 28,900 28,918 29,106 29,107 29,121 29,300 29,317

29,525 29,823 29,829 30,998 31,006 31,175 31,211 31,212 31,686 31,767

31,871 31,912

0
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PERCEPTION (CONTID)

ILLUSIONS

28,643 28,672 28,707 28,728 28,730 28,777 28,786 28,787 28,793 28,831

28,920 29,108 29,193 29,286 29,328 29,330 29,394 29,538 29,543 29,544

29,546 29,703 29,756 29,762 29,775 31,201 31,613 31,897 31,902 31,908

OF BODY MOVEMENT AND POSITION

28,803 29,304 29,331 29,514 30,512

THEORY

28,467 28,665 28,666 28,770 28,865 28,976 29,107 29,311 29,746 30,991

30,996 31,175 31,430 31,886

PERSONNEL

ASSESSMENT

28,778 29,314 31,056 31,366 31,524 31,562 31,621 31,625 31,772

CLASSIFICATION AND ASSIGNMENT

28,569 29,815 30,903 31,279 31,620 31,682 31,792

GENERAL

30,705 31,217 31,400 31,619 31,664

MANAGEMENT

29,086 29,127 30,904 31,520 31,608 31,792

SELECTION

28,416 28,419 28,569 29,815 30,837 30,890 31,007 31,011 31,272 31,279

SUBSYSTEM CONCEPTS

31,401 31,524 31,562 31,779

PHOTOGRAPHS, PHOTOGRAPHY, AND PHOTO INTERPRETATION

28,313 28,357 28,433 28,652 28,653 28,695 29,338 30,237 31,244 31,277

31,501 31,655 31,688 31,718 31,927

PHYSICAL FITNESS AND PERFORMANCE

28,545 28,563 28,604 28,614 28,617 28,767 28,782 29,018 29,452 29,853

29,854 29,864 29,870 29,875 29,888 30,861 31,176 31,178 31,179 31,180

31,181 31,183 31,184 31,186 31,187 31,188 31,189 31,190 31,191 31,192

31,296 31,557 31,687 31,734 31,736 31,737 31,739 31,741 31,793 31,864

31,866 31,867

PHYSIOLOGICAL CAPACITIES AND INDICES

ACCLIMATIZATION

28,208 28,509 28,564 28,588 29,150 29,156 29,461 29,589 29,618 29,621

29,624 30,976 30,977 31,135 31,441 31,733 31,736 31,741 31,742 31,951

BREATHING

28,520 28,533 28,545 28,554 28,575 28,588 28,594 28,607 28,847 29,461

29,594 29,597 29,59B 29,600 29,604 29,605 29,606 29,607 29,608 29,609

29,610 29,617 29,627 29,628 29,629 29,634 29,640 29,652 29,664 29,675

29,677 29,678 29,683 29,889 30,147 30,156 30,259 30,896 30,930 30,961

30,962 30,963 30,964 30,965 30,978 30,9B4 31,369 31,493 31,532 31,740

31,741 31,742 31,743

CARDIO-VASCULAR INDICES

28,379 28,412 28,531 28,536 28,545 28,567 28,588 28,604 28,606 28,618

28,750 28,815 28,966 29,028 29,418 29,419 29,582 29,583 29,584 29,585

29,586 29,590 29,591 29,593 29,602 29,612 29,613 29,615 29,616 29,617

29,618 29,621 29,626 29,627 29,628 29,629 29,630 29,634 29,635 29,636

29,637 29,638 29,640 29,645 29,648 29,664 29,665 29,667 29,669 29,672

29,673 29,675 29,676 29,679 30,254 30,255 30,264 30,266 30,267 30,272

30,277 30,278 30,853 30,896 30,900 30,984 31,139 31,309 31,391 31,393

31,573 31,867

ELECTROENCEPHALOGRAM

28,595 28,603 28,678 28,710 28,714 28,811 28,835 29,277 29,820 29,943

30,244 30,245 30,251 30,253 30,259 30,268 30,274 30,276 31,017 31,018

31,019 31,020 31,021 31,022 31,023 31,024 31,025. 31,027 31,028 31,029

0
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PHYSIOLOGICAL CAPACITIES AND INDICES

ELECTROENCEPHALOGRAM (CONT'D)

31,030 31,031 31,032 31,033 31,034 31,036 31,037 31,039 31,040 31,041

31,042 31,043 31,044 31,045 31,046 31,047 31,048 31,049 31,389 31,685

ENERGY EXPENDITURE

28,246 28,545 28,583 28,584 29,190 29,593 29,594 29,599 29,602 29,628

29,629 29,630 29,634 29,635 29,636 29,666 29,668 29,669 29,670 29,671

29,672 29,673 29,675 29,676 29,889 29,891 30,785 30,960 30,975 31,135

31,512 31,641

GALVANIC SKIN RESPONSE

28,714 28,776 28,780 28,785 28,809 28,814 28,815 28,843 29,109 29,115

29,243 29,319 29,835 30,250 30,255 30,256 20,257 30,259 30,262 31,020

31,197 31,357 31,391

GENERAL

28,378 28,509 28,588 28,767 28,846 28,952 28,975 i29,416 29,417 29,643

29,651 30,834 30,956 31,381 31,504 31,534 31,647 ;31,687 31,744 31,796

31,817

HEART RATE

28,520 28,536 28,589 28,596 28,601 28,815 29,112 29,617 29,624 29,625

29,630 29,636 29,664 29,665 29,669 29,853 30,785 31,580

METABOLIC RATE

29,190 29,588 29,590 29,631 29,634 29,635 29,666 29,673 29,869 30,960

31,135 31,297 31,732 31,733 31,735 31,742 31,743 31,866

MUSCLE POTENTIAL

28,780 28,784 28,815 29,511 29,871 30,259 31,026 31,029

OXYGEN CONSUMPTION

28,554 28,600 29,190 29,416 29,594 29,597 29,606 29,617 29,622 29,625

29,629 29,637 29,638 29,640 29,641 29,645 29,646 29,664 29,665 29,666

29,668 29,669 29,671 29,672 29,673 29,676 29,853 29,854 29,889 31,532

31,540 31,735 31,736 31,741 31,866

PHYSICAL FITNESS

28,208 28,535 28,536 28,578 28,611 28,614 28,616 29,617 29,622 29,635

29,671 29,672 29,853 29,854 29,861 29,864 29,888 31,441 31,732 31,866
31,867

TEMPERATURE, BODY

28,361 28,414 28,540 28,596 29,150 29,156 29,223 29,320 29,588 29,589

29,590 29,593 29,601 29,619 29,620 29,621 29,624 29,625 29,631 29,632

29,642 29,656 29,670 29,674 30,250 30,254 30,936 30,967 30,997 31,135

31,423 31,500 31,641 31,951

PHYSIOLOGICAL EQUIPMENT AND METHODS

ELECTROPHYSIOLOGICAL TECHNIQUES

28,378 28,595 28,603 28,606 28,710 28,837 28,966 29,109 29,170 29,342

29,547 29,569 29,577 29,660 29,679 29,680 29,681 29,690 30,249 30,270

30,271 30,275 30,853 30,896 30,900 31,022 31,035 31,436 31,536 31,580

31,591 31,622 31,865

GENERAL

28,337 28,477 31,647

METABOLIC MEASUREMENT

28,378 28,383 28,537 28,540 28,589 28,607 28,966 29,150 29,190 29,336

29,600 29,601 29,647 29,648 29,678 29,853 29,854 29,875 29,879 29,891

30,147 30,149 30,156 30,785 30,966 31,151 31,153 31,369 31,381 31,446

31,665 31,745

OTHER EQUIPMENT AND METHODS I 0

28,368 28,407 28,531 28,594 28,604 28,614 29,191 30,099 31,054 31,310

31,557
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PHYSIOLOGICAL EQUIPMENT AND METHODS (CONT'D)

TELEMETRY

28,175 28,261 28,369 28,431 29,416 29,417 29,418 29,419

PRINTED MATERIAL, LEGIBILITY, AND READABILITY

28,374 29,149 30,904 31,496 31,810

PROGRAIMED INSTRUCTION

28,163 28,355 28,391 28,468 28,802 28,954 29,129 29,219 29,234 29,238

29,260 30,843 31,057 31,378 31,407 31,408 31,519 31,523 31,565 31,617

31,674 31,704 31,715 31,811

PROLONGED CONFINEMENT

28,150 28,207 28,227 28,243 28,290 28,292 28,550 28,551 28,552 28,553

28,554 28,555 28,556 28,557 28,559 28,560 28,578 28,582 28,589 28,601

28,741 28,781 28,799 28,833 30,361 31,352 31,536 31,579 31,773 31,954

PROSTHETICS

29,902 30,840 31,642

PSYCHOPHYSICS

GENERAL

28,829 28,903 29,121 29,132 29,752 29,753 29,801 30,933 31,435 31,647

31,882

METHODS

28,486 28,493 28,515 28,676 28,687 28,693 28,735 28,736 28,747 28,861

28,863 28,865 28,874 29,131 29,132 29,200 29,312 29,325 29,777 29,782

29,783 29,803 30,044 30,047 31,054 31,589 31,590

SCALING

28,345 28,356 28,480 28,676 28,677 28,693 28,696 28,747 28,778 28,851

28,853 28,864 28,874 28,912 28,924 29,290 29,297 29,300 29,311 29,323

29,492 29,522 29,730 29,821 30,734 30,871 31,350 31,357 31,507 31,854

31,856 31,914

THEORY

28,829 29,851 29,116 29,802 29,885 31,175

A

QUALITY CONTROL

30,120

RADAR AND OTHER CRT DISPLAYS

GENERAL

28,301 28,754 28,947 31,821

OPERATOR PERFORMANCE

31,584

SCREEN

SIZE AND SHAPE

31,499

SIGNAL CHARACTERISTICS

31,584

SYMBOLOGY

31,322 31,323 31,324 31,325 31,326 31,328 31,329 31,330 31,331 31,332

TYPES

28,964

REACTION TIME AND REFRACTORY PERIOD

28,485 28,486 28,487 28,497 28,520 28,593 28,734 28,756 28,759 28,784

28,814 28,825 28,826 28,843 28,893 28,897 28,911 28,913 28,917 29,969

29,047 29,051 29,111 29,196 29,19B 29,201 29,208 29,276 29,277 29,279

29,289 29,313 29,319. 29,324 29,329 29,445 29,446 29,447 29,464 29,478

0
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REACTION TIME AND REFRACTORY PERIOD (CONT'D)

29,482 29,493 29,497 29,500 29,501 29,504 29,513 29,517 29,533 29,540

29,576 29,702 29,716 29,717 29,722 29,737 29,759 29,764 29,785 29,805

29,846 29,852 29,855 29,910 29,918 30,266 30,274 30,518 30,532 30,631

30,808 30,941 31,023 31,032 31,037 31,194 31,195 31,199 31,205 31,762

31,873 31,891

READING

28,374 28,673 29,149 29,263 29,305 29,310 29,872 30,302 30,883 31,709

31,765 31,870 31,872

RELIABILITY

EQUIPMENT

31,459 31,474

HUMAN

28,146 28,160 28,212 28,409 31,456 31,474 31,761

SYSTEMS

28,160 28,212 28,932 31,449 31,459 31,469 31,470 31,471 31,472 31,474

31,562 31,799

REPETITIVE STIMULATION, EFFECTS OF

OTHER

29,049

VISUAL

28,908 29,048 29,052 29,324 29,384 29,528 29,819 29,925 31,784

RESCUE EQUIPMENT

28,231 28,232 31,275 31,405

RESEARCH TECHNIQUES IN HUMAN FACTORS ENGINEERING

28,341 28,597 28,933 29,011 29,845 30,412 30,923 30,924 30,925

RETENTION

LONG-TERM

29,105 29,204 30,993 31,137 31,661 31,892

SHORT-TERM

28,581 28,749 28,824 28,891 28,895 29,057 29,091 29,105 29,138 29,142

29,144 29,194 29,199 29,212 29,225 29,282 29,321 29,448 29,503 29,507

29,509 29,524 29,534 29,697 29,698 29,700 29,711 29,713 29,714 29,715

29,718 29,748 29,749 29,761 29,765 29,766 29,767 29,768 29,773 29,780

29,784 29,884 ;29,955 30,947 30,993 31,137 31,19B 31,252 31,253 31,255

31,258 31,482 :31,814 31,855 31,858 31,861 31,880 31,881 31,883 31,885

31,888 31,889 31,899 31,909

1
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S

SAFETY

ACCIDENTS, ANALYSIS OF

28,382 28,390 28,544 28,602 30,521 30,522 30,671 30,752 31,223 31,347

31,429 31,607 31,627 31,730 31,783

AIR

28,373 28,382 28,390 28,527 28,575 28,602 28,937 28,975 30,752 30,832

31,223 31,347 31,383 31,384 31,385 31,571 31,588 31,593 31,607 31,627

31,659 31,671 31,726 31,730 31,751 31,796 31,945 31,950

CRASH IMPACT

28,277 28,384 28,390 29,459 29,643 31,347 31,362 31,365 31,383 31,384

31,385 31,726 31,783 31,915 31,950

GENERAL

28,245 28,458 28,546 29,458 29,868 30,743 30,746 30,747 30,748 30,906

31,233 31,234 31,235 31,238 31,465 31,466 31,467 31,468 31,555 31,942

INDUSTRIAL

29,064 29,887 30,110 31,082 31,083 31,084 31,085 31,086 31,087 31,088

31,089 31,090 31,091 31,092 31,093 31,094 31,095 31,096 31,097 31,098

31,099 31,100 31,101 31,102 31,103 31,168 31,225 31,226 31,227 31,228

31,230 31,231 31,234 31,235 31,236 31,237 31,238 31,239 31,240 31,241

31,242 31,671 31,840 31,942

MOTOR VEHICLE AND HIGHWAY

28,277 30,510 30,511 30,528 30,532 30,545 30,546 30,547 30,549 30,551

30,552 30,553 30,554 30,556 30,567 30,570 30,571 30,573 30,574 30,581','

30,611 30,616 30,623 30,738 30,741 30,743 30,746 30,747 30,748 30,9 ,
O
S

31,224 31,238 31,485 31,701 31,783 S;,IL

SEA

31,684

SHIELDING

30,150

SEA

RESCUE

31,232

SEATS AND SEATING

BODY SUPPORTS

28,460 31,624

COMFORT

28,460 31,624

EJECTION

28,460 28,544 31,594

GENERAL

28,460 29,863 31,795 31,915

SENSORY

COMPARISON

28,461 28,671 28,689 28,747 28,806 28,851 28,853 28,861 28,884 28,902

28,924 29,194 29,312 29,328 29,335 29,506 29,793 31,204 31,298 31,903

DEPRIVATION

28,243 28,290 28,292 28,714 28,741 28,781 28,833 31,773

FEEDBACK

28,516 28,768 28,872 29,221 29,510 31,203

GENERAL

28,781

INTERACTION

28,486 28,669 28,671 28,755 28,811 28,839 28,883 29,723 29,779 29,792

29,834 29,837 30,969 31,515 31,887 31,903

0
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SEX COMPARISONS

28,709 28,792 28,813 29,607 29,846 30,021 30,671 30,861 31,025 31,504

31,864

SHIP AND SUBMARINE

CONTROLS, DISPLAYS, AND INSTRUMENT PANEL DESIGN

28,997 31,412

ESCAPE SYSTEMS

31,273 31,341 31,405

GENERAL

28,705 30,718 30,844 31,272 31,355 31,380 31,593 31,601 31,693 31,770

31,771 31,785 31,819 31,929 31,931 31,947

HABITABILITY

31,158 31,335 31,557

LIGHTING SYSTEMS

31,521

SIGNALING SYSTEMS, VISUAL

28,517 30,517 30,531 30,533 30,563 31,098

SIGNS, DESIGN OF

30,514 30,525 30,526 30,531 30,546 30,548 30,554 30,555 30,562 30,574

30,593 .30,602 30,604 30,605 30,609 31,942

SIMULATION AND SIMULATORS

28,413 28,506 28,586 28,610 28,760 28,771 28,948 29,092 29,437 29,688

29,892 29,907 30,113 30,123 30,564 30,574 30,587 30,915 30,916 30,917

30,918 30,919 30,920 30,921 30,922 30,923 30,924 30,925 30,926 30,927

30,928 30,929 30,965 30,973 31,053 31,276 31,356 31,379 31,480 31,485

31,518 31,541 31,542 31,659 31,706 31,756 31,790 31,800 31,802

SLEEP

PHYSIOLOGICAL INDICES

28,595 28,603 28,617 28,678 28,710 28,794 28,835 29,620 29,701 30,251

30,267 30,276 30,834 31,004 31,005 31,O18 31,019 31,020 31,025 31,031

31,033 31,037 31,216 31,591

WORK AND PERFORMANCE

28,617 28,667 28,788 28,794 28,842 29,788 30,246 30,262 30,276 30,882

31,216 31,442

SMELL AND TASTE

28,578 28,747 28,849 28,878 28,910 29,135 29,220 29,578 29,579 29,743

31,200 31,581

SOCIAL INTERACTION

28,582 29,539 29,541 29,772 29,878 30,992 31,068 31,069 31,288 31,529

31,530

SPACE FLIGHT SYSTEMS

CAPSULE DESIGN

28,135 28,141 28,142 28,144 28,156 28,166 28,167 28,174 28,193 28,199

28,203 28,207 28,221 28,232 28,235 28,241 28,262 28,278 28,279 28,284

28,288 28,321 28,322 28,366 28,387 28,432 28,442 28,506 29,424 29,432

29,437 29,438 30,908 30,912 30,913 30,914 31 ,266 31,267 31,395 31,486

31,749 31,750

COMMUNICATION

28,174 28,230 28,242 28,270 28,288 28,519 31,377

CONTROL AND DISPLAY SYSTEMS

28,139 28,152 28.174 28,182 28,184 28,218 28,219 28,280 28,283 28,285

28,286 28,321 28,413 29,423 29,428 30,89B 31,535 31,552 31,568 31,749

31,752

GENERAL
28,136 28,138 28,148 28,159 28,160 28,183 28,191 28,201 28,212 28,225

28,231 28,234 28,236 28,240 28,241 28,248 28,250 28,252 28,254 28,258

28,269 28,281 28,288 28,322 28,432 28,449 28,463 29,012 29,425 29,432
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SPACE FLIGHT SYSTEMS

GENERAL (CONT'D)

29,433 29,440 29,443 29,444 31,133 31,263 31,265 31,275 31,307 31,457

31,458 31,486 31,553 31,754 31,755 31,801 31,805 31,806 31,824

GROUND SUPPORT

28,140 28,166 28,288 29,430 31,409 31,754

NAVIGATION

28,184 28,191 28,209 28,271 29,423 29,436 31,541

SEALED CABIN

28,137 28,172 28,200 28,201 28,206 28,220 28,232 28,265 28,288 28,321

28,361 28,408 28,426 28,427 28,446 28,447 28,532 28,533 28,534 28,548

28,549 28,550 28,551 28,552 28,553 28,554 28,555 28,556 28,557 28,558

28,559 28,560 28,570 28,578 28,599 28,609 28,791 29,019 29,026 29,437

29,442 30,060 30,930 31,266 31,294 31,393 31,395 31,415 31,486 31,553

31,555 31,579 31,611 31,697

TELEMETRY

28,169 28,175 28,242 28,261 28,270 28,308 28,367 28,378 28,591 28,598

31,271

SPACE TRAVEL

BEHAVIORAL EFFECTS

28,146 28,150 28,169 28,190 28,207 28,227 28,248 28,290 28,560 28,799

30,033 30,034 30,060 31,395 31,747

BIOMEDICAL PROBLEMS

28,151 28,169 28,173 28,181 28,192 28,221 28,226 28,228 28,229 28,250

28,264 28,385 28,443 28,459 28,532 28,533 28,534 28,568 28,578 28,590

28,591 28,598 28,599 28,601 28,611 29,018 29,434 30,853 31,266 31,352

31,393 31,395 31,551 31,576 31,611 31,747 31,820

EQUIPMENT AND TOOLS

28,155 28,157 28,166 28,169 28,173 28,185 28,193 28,203 28,205 28,206

28,214 28,216 28,240 28,244 28,246 28,248 28,250 28,284 28,287 28,322

28,372 28,555 28,556 28,592 28,598 28,599 29,021 29,422 29,443 29,648

31,266 31,353 31,422 31,579

GENERAL

28,136 28,137 28,138 28,143 28,145 28,151 28,159 28,160 28,164 28,170

28,183 28,186 28,188 28,189 28,190 28,191 28,200 28,201 28,213 28,215

28,224 28,226 28,228 28,233 28,237 28,238 28,239 28,251 28,252 28,253

28,254 28,255 28,256 28,258 28,261 28,263 28,269 28,281 28,290 28,291

28,409 28,428 28,430 28,434 28,435 28,449 28,450 28,456 28,459 29,012

29,020 30,433 31,222 31,450 31,697 31,945

MANEUVERS AND PERFORMANCE

28,135 28,144 28,146 28,148 28,152 28,155 28,156 28,157 28,158 28,166

28,169 28,171 28,173 28,174 28,180 28,182 28,184 28,203 28,205 28,209

28,211 28,212 28,214 28,216 28,218 28,219 28,231 28,232 28,235 28,236

28,240 28,245 28,247 28,248 28,261 28,262 28,268 28,271 28,273 28,284

28,287 28,288 28,289 28,294 28,322 28,360 28,389 28,413 28,415 28,418

28,436 28,454 28,458 28,552 28,553 28,560 28,584 28,599 28,600 29,020

29,026 29,420 29,422 29,423 29,424 29,425 29,426 29,431 29,433 29,685

30,908 30,911 30,914 31,274 31,275 31,422 31,437 31,442 31,533 31,535

31,552 31,689 31,868

PHYSIOLOGICAL EFFECTS

28,150 28,169 28,181 28,187 28,190 28,191 28,192 28,196 28,207 28,223

28,227 28,228 28,229 28,248 28,250 28,266 28,415 28,439 28,443 28,459

28,550 28,551 28,552 28,553 28,554 28,557 28,559 28,568 28,578 28,584

28,586 28,589 28,590 28,591 28,595 28,600 28,601 28,611 29,018 31,393

31,395 31,555 31,573 31,666 31,747

VISUAL PROBLEMS

28,204 28,217 28,223 31,370
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SPEAKING, INDIVIDUAL DIFFERENCES

GENERAL

28,930 29,242 29,609

NATIONALITY

29,948 29,954 30,043

SPEECH

ARTICULATION AND INTELLIGIBILITY TESTS

29,032 29,033 29,045 29,947 29,956 30,033 30,034 30,059 30,187 30,943

31,646 31,651 31,658 31,765

AUDIOMETRIC TESTING

28,073 29,945 29,995 29,996 29,997 30,136 30,191 30,194 30,195

BASIC CRARACTERISTICS

INFORMATION ANALYSIS

30,018 30,036 30,042 31,246 31,257 31,924

PHONETIC AND PHONEMIC ANALYSIS

29,042 29,850 29,954 29,955 29,973 30,012 30,013 30,036 30,043 30,059

30,061 31,605 31,646 31,676 31,786

SPECTRAL ANALYSIS

29,948 30,013 31,644 31,646

COMMUNICATION SYSTEMS

GENERAL

29,215 29,216 31,377

INTERCOM, RADIO, AND TELEPHONE

28,519 29,028 30,425 30,428 31,358

OTHER

29,033 30,060 30,422 30,424 30,425 30,429

VEHICLE

30,428

DISTORTION

AMPLITUDE MODULATION

30,422
CHOPPING, CLIPPING

29,028 30,430 30,431

COMPRESSION AND EXPANSION

31,539 31,667

DELAYED FEEDBACK

28,519

ENVIRONMENTAL EFFECTS

29,033 30,060 30,424

FREQUENCY

30,187

OTHER

30,061 31,786

SIDETONES

29,991 30,138

SIGNAL-TO-NOISE

28,789 29,712

EQUIPMENT AND METHODS

28,072 29,028 29,032 29,042 29,999 30,013 30,042 30,131 31,646 31,667

GENERAL

28,818 29,028 29,032 29,037 29,042 29,609 29,955 30,420 31,219

MASKING

NOISE

28,072 28,818 29,947 29,956 29,988 30,000 30,041 30,194 30,431

SIMULTANEOUS SPEECH

29,197
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SPEECH (CONT'D)

PERCEPTION

28,074 28,075 28,789 28,855 28,919 28,930 29,032 29,197 29,198 29,954

30,018 30,042 30,059 30,131 30,133 30,195 30,430 30,431 31,358 31,561

31,605 31,658 31",667 31,923

RECOGNIZERS

28,930 29,028 29,037 29,038 29,216 30,042 31,592 31,605 31,635 31,676

31,786

STRESS

GENERAL

28,146 28,180 28,200 28,329 28,750 28,942 28,948 29,087 29,812 30,927

31,290 31,584

PHYSIOLOGICAL INDICES

28,406 28,520 28,542 28,576 28,750 29,243 29,320 29,612 31,078 31,495

31,775 31,825 31,838

PSYCHOLOGICAL INDICES

28,305 28,340 28,520 28,522 28,542 28,799 28,948 31,063 31,078 31,299

31,435 31,550 31,585 31,621 31,772

SUBJECTIVE PROBABILITY

28,492 28,522 28,542 28,862 28,872 28,917 28,922 29,055 29,089 29,093

29,287 28,294 28,295 28,327 28,499 28,542 28,778 28,903 28,904 28,905

28,906 28,907 28,908 30,528 30,807 30,892 31,873

SURVEILLANCE SYSTEMS

31,280

SURVIVAL

EQUI PMENT

31,232 31,558 31,571 31,594

IN UNUSUAL ENVIRONMENTS

28,583 31,423 31,560

SYSTEMS DESIGN

GENERAL

28,961 29,127 31,361 31,402 31,599 31,721

TECHNIQUES OF ANALYSIS

EVALUATION

28,956 31,412 31,449 31,455 31,457 31,458 31,474 31,524 31,692

GENERAL

28,961 30,114 31,009 31,053 31,450 31,465 31,466 31,467 31,468

MANAGEMENT AND COST

.28,381 30,116 30,119 30,126 30,833 31,319 31,452 31,453 31,457 31,458

31,460 31,464 31,473 31,474 31,650

THEORY

28,961 29,127
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TACTILE CODING

28,461 28,462 28,486 28,493 28,518 28,719 28,733 28,756 28,837 28,840

28,845 28,873 28,886 28,888 28,895 28,915 28,963 29,471 29,479 29,911

29,919 30,949 30,997 31,008 31,254 31,349 31,668 31,686 31,709 31,886

TELEVISION DISPLAYS

28,464 28,626 31,128 31,321 31,379 31,510 31,541 31,545 31,578 31,688

31,784

TESTS AND TESTING

APTITUDE AND INTELLIGENCE

30,883

GENERAL

28,933 29,237 29,256 29,257 29,273 29,790

MOTIVATION AND OPINION

28,785

PERSONALITY AND SOCIOMETRIC

29,314 31,527 31,621 31,772

PREFERENCE

28,493 28,700 31,502 31,625

PROFICIENCY

31,069 31,705

PSYCHOMOTOR ABILITIES

30,876

SELECTION

30,876 30,890 30,903 31,527

TIME

PERCEPTION

28,689 28,709 28,743 28,806 29,210 29,320 29,325 29,335 29,496 29,505

29,724 29,848 30,941

SHARING
29,241 31,714

TOOLS, DESIGN OF

29,856 31,008 31,229

TOUCH

GENERAL

28,719 28,803 28,837 28,840 28,873 28,877 28,884 28,886 28,888 28,895

28,911 28,915 28,963 29,244 29,312 29,471 29,479 29,485 29,506 29,512

29,732 29,758 29,943 30,250 30,951 30,997 31,036 31,214

TRACKING

AIDED CONTROLS

28,513

AUDITORY

31,787

COMPENSATORY

28,528 29,004 29,008 29,010 29,222 29,911 31,543 31,826

CONTROLS

28,082 28,513 29,222

DISPLAY FACTORS

28,513 28,997 29,910 29,911 29,912 31,354

EFFECTS OF ENVIRONMENTAL FACTORS

28,176 29,001

EQUIPMENT AND METHODS

31,543

FEEDBACK

29,241 31,376 31,543 31,787
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TRACKING (CONT'D)

GENERAL

28,977 28,991 28,992 28,993 29,000 29,914 29,917 31,210 31,398 31,781

31,782

OPERATOR PERFORMANCE

28,380 28,482 28,513 28,523 28,983 28,996 29,196 29,222 29,487 29,519

29,915 29,918 31,354 31,427 31,782

PURSUIT

29,207 29,490 31,376 31,684

QUICKENED DISPLAY

28,997

SIGNAL CHARACTERISTICS

28,513 29,196 29,487

TRAFFIC

MOTOR VEHICLE

28,907 30,559 30,560 30,561 30,562 30,570 30,571 30,594 30,598 30,624

30,633 30,634 30,635 30,899 30,915 30,917 30,928 30,929 31,268 31,300

SIGNS AND SIGNALS

28,630 30,517 30,523 30,526 30,531 30,573 30,915 31,663

TRAINING

BASIC LEARNING DATA

CHARACTERISTICS OF THE LEARNER

28,815 29,290 30,882 31,350 31,463

CHARACTERISTICS OF MATERIAL OR TASK

28,474 28,488 28,662 28,699 28,826 28,892 28,919 29,204 29,212 29,225

29,282 29,290 29,299 29,302 29,448 29,502 29,507 29,509 29,524 29,534

29,873 30,806 30,988 31,196 31,198 31,350 31,857 31,876 31,904

DISTRIBUTION OF PRACTICE

31,869 31,894

GENERAL

28,488 28,697 29,119 29,760 31,857 31,910

KNOWLEDGE OF RESULTS

28,474 28,702 28,770 28,843 29,141 29,147 29,232 29,469 29,503 29,808

29,823 31,062 31,197 31,497 31,652 31,774 31,789 31,860 31,904

LENGTH OF TRAINING

28,755 29,534 31,196

MOTIVATION

28,724 29,105 29,122 29,823 31,062 31,138 31,893 31,895

RETENTION

28,667 28,699 28,798 28,808 28,824 28,842 28,892 28,919 29,057 29,105

29,147 29,194 29,195 29,199 29,204 29,212 29,282 29,299 29,302 29,332

29,448 29,469 29,477 29,507 29,509 29,524 29,696 30,988 30,989 31,002

31,193 31,196 31,247 31,248 31,249 31,251 31,258 31,861 31,871 31,880

31,892

SET AND ATTENTION

28,662 28,734 28,795 28,808 28,825 28,836 29,225 29,480 29,806 29,841

29,873 30,806 31,894 31,901 31,907 31,908

THEORIES OF LEARNING

28,488 28,770 28,795 29,141 29,302 29,704 29,709 29,719 29,745 29,794

29,832 29,833 29,836 29,844 30,410 30,947 30,989 30,994 30,999 31,216

TRANSFER

28,836 29,207 29,229 29,231 29,232 29,241 29,299 29,467 29,480 29,490

30,410 30,897 31,010 31,568 31,774 31,787 31,869

COMPARISON OF METHODS

28,391 28,468 28,713 28,779 29,219 29,229 29,231 29,234 29,255 29,260

29,272 29,807 30,891 31,016 31,529 31,537 31,652 31,704

0
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TRAINING (CONT'D)

EVALUATION OF PROGRAMS

28,402 28,524 31,011 31,654 31,674

GENERAL

28,834 29,689 30,704 30,847 31,469 31,470 31,471 31,472 31,716

INSTRUCTOR BEHAVIOR

29,873

SPECIFIC TYPES

FLIGHT

28,416 28,490 28,881 28,882 30,868 30,890 31,338 31,359 31,403 31,445

31,508 31,527 31,538 31,568 31,958

GUNNERY AND MARKSMANSHIP

28,405

MAINTENANCE

28,489 28,508 28,771 31,463 31,612 31,614

OTHER

28,261 28,474 28,507 28,685 29,238 29,318 29,467 29,857 30,264 30,272

30,277 30,278 30,904 31,272 31,273 31,529 31,530 31,601 31,636 31,660

31,688

RADAR

29,229 .29,231

SONAR

31,652

SPACE

28,138 28,161 28,162 28,163 28,166 28,190 28,197 28,288 28,440 28,979

31,552

TRACKING AND MOTOR SKILLS

28,739 29,207 29,487 29,490 29,519 29,699 29,873 30,738 31,314 31,376

31,787 31,900

VOICE COMMUNICATION AND LANGUAGE

29,955 30,839 31 892 31,923

TRAINING AIDS AND DEVICES

COMPUTERS

28,354 29,255

FILMS

28,664 28,717

GENERAL

28,717 31,448

TEACHING MACHINES

28,163 28,355 28,561 28,605 31,057 31,378 31,674

TRAINERS AND SIMULATORS

28,402 29,429 30,738 31,314 31,354 31,359 31,958

TRANSLATING DEVICES

28,935 29,027 29,034 29,039 31,676

TRANSPORTATION SYSTEMS

28,505 28,564 29,868 30,968 31,165 31,167 31,270 31,402 31,727 31,729

31,731 31,847

U

UNDERWATER

BREATHING APPARATUS

30,424 31,136 31,758 31,770 31,771

CLOTHING AND EQUIPMENT

28,539 28,543 29,457 30,425 30,429 31,136 31,506 31,558 31,587 31,684

31,758 31,759 31,770 31,771 31,797

0
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UNDERWATER (CONT'D)

OPERATIONAL EFFICIENCY

28,491 28,522 28,583 29,226 29,320 29,686 29,936 30,146 30,155 31,136

31,377 31,550 31,758 31,770 31,771 31,803

OXYGEN AND PRESSURE REQUIREMENTS

29,598 31,136 31,392 31,758 31,759 31,770 31,771

V

VEHICLE

CONTROLS, DISPLAYS, AND INSTRUMENT PANEL DESIGN

30,744

DESIGN

28,325 28,503 28,505 30,513 30,519 30,527 30,529 30,540 30,612 30,630

30,711 30,713 30,716 30,745 31,494 31,525 31,783

GENERAL

30,532 30,929 31,149 31,480 31,526

HANDLING QUALITIES

30,918 30,922 30,929 31,276 31,363 31,494

LIGHTING SYSTEMS

30,513 36,579 30,581 30,583 30,584 30,586 30,615 30,618 30,619 30,620

30,623 30,736

VESTIBULAR FUNCTION

GENERAL

28,223 28,398 28,401 28,568 28,574 28,577 28,586 29,409 29,729 29,839

31,039 31,214 31,343 31,351 31,440 31,637 31,649 31,666 31,687 31;747

V IBRAT I ON

GENERAL

28,165 28,176 28,200 28,201 28,278 28,279 28,510 28,965 29,729 30,238

30,970 31,008 31,645

WHOLE BODY

28,176 28,392 28,510 28,520 28,566 29,001 29,604 29,605 29,665 29,684

31,030 31,264 31,645

VIGILANCE AND MONITORING

GENERAL

28,441 28,813 28,843 29,111 31,147

PERFORMANCE

28,370 28,474 28, 25 28,765 28,779 28,780 28,813 28,871 28,897 29,047

29,083 29,140 29,210 29,211 29,221 29,246 29,279 29,493 29,510 29,532

29,d22 29,868 29,909 30,122 30,254 30,636 30,879 31,063 31,371 31,584

31,905 31,906

THEORY

28,525 28,738 28,780 28,843 29,111 29,192 29,738 29,860 29,882 29,883

31,595 31,675 31,911

VISION

COLOR VISION

28,514 28,630 28,631 28,633 28,634 28,635 28,641 28,646 28,651 28,657

28,661 28,679 28,686 28,809 28,819 28,861 28,894 28,967 29,170 29,384

29,508 29,535 29,553 29,563 29,566 29,572 30,517 30,533 30,575 30,958

30,959 30,971 30,979 31,206 31,215

EFFECTS OF UNUSUAL ENVIRONMENTS

ACCELERATI ON

28,727 29,015

HIGH ALTITUDE

28,204 28,652

0
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VISION

EFFECTS OF UNUSUAL ENVIRONMENT (CONT'D)

OTHER

28,217 28,491 28,522 28,714 28,787 28,803 29,686 30,524 30,913 31,262

31,670

ZERO "G"

28,202 28,204

EQUIPMENT AND METHODS

28,621 28,622 28,636 28,638 28,645 28,717 28,760 29,108 29,170 29,203

29,322 29,338 29,551 29,555 29,562 29,563 29,569 29,570 29,892 30,238

30,301 31,111 31,112 31,115 31,244 31,245 31,426 31,541

GENERAL

28,448 28,875 29,334 30,590 30,741 30,934 31,509 31,837

ILLUMINATION LEVEL

28,622 28,629 28,807 30,511 30,516 30,534 30,545 30,552 30,553 30,563

30,564 30,576 30,580 30,581 30,584 30,586 30,617 30,627 30,671 31,323

31,648 31,949

LOW LEVEL ILLUMINATION

28,330 28,491 28,629 30,510 30,534 30,547 30,576 30,627 30,737 30,958

30,971 31,311

PHYSIOLOGICAL MECHANISMS

28,620 28,621 28,624 28,632 28,650 28,657 28,726 28,744 28,746 28,759

28,761 28,804 28,830 29,170 29,175 29,213 29,382 29,547 29,550 29,558

29,559 29,561 29,564 29,567 29,568 29,573 29,577 29,690 29,705 29,750

29,824 30,939 30,974 30,979 31,034 31,207 31,49B 31,943

PSYCHOPHYSICAL SCALES

28,853 28,861 28,864 28,867 28,876 28,894 28,902 28,905 28,924 29,821

31,202

SIGNAL CHARACTERISTICS

28,547 28,649 28,732 28,759 28,805 28,867 -28,869 28,875 29,277 29,472

29,481 29,484 29,571 29,730 29,877 30,534 30,563 30,941 31,037 31,043

31,323 31,648 31,949

TESTS

28,631 28,634 28,805 29,383 31,59B

THEORIES

28,620 28,643 28,650 28,657 28,663 28,759 28,786 28,819 28,830 28,889

29,108 29,125. 29,170 29,334 29,489 29,572 29,705 29,893 28,895 31,000

31,707 31,708

VISUAL

ACCOMODATION AND CONVERGENCE

28,523 28,647 28,648 29,375 29,893 29,894 29,899 30,631 31,262 31,305

31,839

ACUITY

ADAPTATION LEVEL

29,468 29,899 29,901 30,589 30,627 30,631 31,648

BRIGHTNESS CONTRAST

28,624 28,625 28,721 28,732 29,171 29,543 29,548 30,627 30,631 30,985

31,323

DYNAMIC

29,266 29,293 29,543 30,631 30,671

GENERAL

28,632 28,805 29,402 29,415 29,457 29,885 30,627 30,631 30,985 31,262

31,264 31,841

ILLUMINATION

29,468 29,707 29,736 29,774 29,900 30,524 30,627 30,631 30,942 31,648
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VISUAL (CONT'D)

ADAPTATION, PRE-ADAPTATION, AND PRE-EXPOSURE

28,622 28,641 28,661 28,720 28,744 28,803 28,804 28,807 28,819 28,916 0
29,048 29,125 29,309 29,316 29,573 30,099 30,544 30,580 30,582 30,589

30,627 30,631 30,955 30,958 31,311

AFTEREFFECTS. AFTERIMAGES

28,637 28,656 28,684 28,701 28,721 28,726 28,786 28,787 28,788 28,817

28,819 28,831 28,870 28,871 28,880 29,125 29,205 29,206 29,315 29,333

29,399 29,475 29,518 29,740 29,742 29,789 30,265 30,954 30,990 31,204

31,206 31,878

ANOMALIES AND INDIVIDUAL DIFFERENCES

28,630 28,631 28,634 28,687 28,740 29,244 29,383 29,549 29,552 29,575

29,893 29,894 29,895 29,896 29,897 29,898 29,899 29,901 30,099 30,360

31,765 31,837 31,841 31,943 31,944

BRIGHTNESS DISCRIMINATION

28,356 28,547 28,624 28,625 28,627 28,628 28,639 28,653 28,694 28,807

28,853 28,867 28,876 28,905 28,906 28,916 29,278 29,489 29,528 29,565

29,571 29,817 30,555 31,243 31,586

CODING

28,260 28,511 28,712 28,901 29,028 29,225 29,259 29,536 31,256 31,883

COMFORT AND FATIGUE

28,621 29,817 29,895 30,569 3P,582 30,613 30,616 30,671 30,927 31,109

31,123 31,127 31,130 31,131 31,132

FIELD

BINOCULAR

28,475 28,528 28,663 28,740 28,801 28,857 28,887 28,921 29,306 29,334

29,341 29,771 30,098 30,263 30,535 30,671 30,948 31,566 31,574 31,662

31,878 31,898

DISTORTED

28,487 28,683 28,684 28,685 28,692 28,720 28,744 28,803 28,819 28,909

28,926 29,288 29,307 29,316 29,518 29,523 29,529 29,530 29,720 29,757

29,798 31,203 31,903

MONOCULAR

28,476 28,701 28,711 28,740 28,744 28,752 28,801 28,921 29,283 29,306

29,495 29,565 29,576 30,948 31,878

PERIPHERAL

28,522 28,523 28,729 28,905 29,206 29,901 30,098 30,518 30,944

INFORMATION PROCESSING

28,484 28,485 28,496 28,712 28,827 28,852 28,856 28,883 28,893 28,900

28,913 29,145 29,225 29,277 29,279 29,284 29,488 29,498 29,726 29,730

31,870 31,872

MASKING AND INTERFERENCE

28,625 28,626 28,866 28,870 28,880 28,896 29,206 29,278 29,468 29,472

29,473 29,486 29,525 29,921 30,950 30,986 31,878 31,884

PERCEPTION

ANGLE

28,681 28,690 28,698 28,701 28,761 28,775 28,879 29,281 29,283 29,304

29,331 29,341 29,470 29,491 29,741 30,954 31,000 31,326

DEPTH AND DISTANCE

28,484 28,629 28,640 28,698 28,711 "28,752 28,763 28,777 28,801 28,822

28,904 29,046 29,139 29,148 29,318 29,326 29,511 29,531 29,554 29,706

29,731 29,796 29,797 29,799 30,542 30,543 30,545 30,555 30,571 30,575

30,589 30,617 31,006 31,598 31,613 31,662 31,897

FORM AND CONTOUR

28,662 28,681 28,686 28,695 28,717 28,735 28,775 28,798 28,844 28,866

28,879 28,899 28,900 28,908 28,918 28,921 29,292 29,303 29,321 29,481

29,483 29,484 29,526 29,537 29,721 29,755 29,763 30,912 30,935 30,939

0
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VISUAL

PERCEPTION (CONTD)

MOVEMENT

28,424 28,485 28,643 28,672 28,687 28,688 28,703 28,704 28,707 28,711

28,720 28,726 28,769 28,816 28,817 28,823 28,828 28,854 28,925 29,048

29,052 29,108 29,205 29,206 29,315 29,333 29,475 29,476 29,531 29,728

29,754 29,800 29,849 30,742 30,869 31,784 31,877 31,912

NUMBER

28,712 28,896 30,787 31,003

PATTERN

28,484 28,487 28,695 28,712 28,717 28,736 28,850 28,856 28,870 28,880

28,896 28,898 28,970 29,146 29,149 29,466 29,467 29,486 28,495 28,786

29,921 30,268 30,948 30,953 31,058 31,256 31,322 31,324 31,563 31,874

31,875

SIZE

28,514 28,517 28,528 28,647 28,648 28,677 28,732 28,777 28,795 28,868

28,879 29,046 29,148 29,193 29,213 29,283 29,301 29,306 29,312 29,326

29,543 30,996 31,000 31,326 31,613

VELOCITY

28,289 28,704 28,864 30,542 30,545 30,550 30,571 30,735 31,417 31,418

REQUIREMENTS

30,737 30,741 31,082 31,574 31,693

SEARCH AND DETECTION

AIR TO AIR

29,421 31,476 31,477

AIR TO GROUND

28,475 28,652 30,703 31,360 31,476 31,477 31,822

GENERAL

28,773 30,986 31,373

GROUND TO AIR

28,810 29,421

TARGET DETECTION

28,289 28,307 28,433 28,464 28,512 28,626 28,711 28,729 28,779 28,805

28,810 28,852 28,883 28,901 28,913 29,145 29,421 29,465 29,476 29,532

29,534 29,817 29,822 31,277 31,303 31,344 31,360 31,373 31,478 31,688

UNDERWATER TARGETS

28,522 29,392

STANDARDS AND SPECIFICATIONS

28,635 28,636 28,646 28,651 29,248 30,509 30,513 30,533 30,583 31,109

31,120 31,124 31,125 31,574

THRESHOLDS

28,621 28,629 28,649 28,661 28,686 28,694 28,759 29,116 29,171 29,293

29,472 29,528 29,811 29,901 30,524 30,581 30,955 31,870 31,872

VTOL, STOL AIRCRAFT

28,451 28,465 28,944 31,221 31,285 31,293 31,339 31,831 31,842 31,843

31,844 31,845 31,846 31,847 31,848 31,849 31,927 31,937 31,940
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W

WARNING AND SIGNAL LIGHTS

28,630 28,635 30,563 30,614 30,618 30,736

WARNING DEVICES

30,585 31,096

WEAPONS SYSTEMS, DESIGN OF

GENERAL

28,302 30,842 31,378 31,511

HANDHELD

28,499 30,889

LARGE-SCALE

28,403 28,433 31,264 31,601

WEIGHTLESSNESS

28,138 28,149 28,151 28,171 28,177 28,190 28,200 28,201 28,202 28,223

28,229 28,247 28,248 28,250 28,259 28,267 28,274 28,275 28,287 28,298

28,308 28,379 28,397 28,429 28,574 28,595 28,599 28,600 28,614 28,616

29,018 29,411 29,412 29,413 31,222 31,274 31,533 31,570 31,689 31,712

31,746 31,748 31,827 31,833 31,868

WINDSHIELDS

30,745

WORK AND TASK PERFORMANCE

ACCURACY AND SPEED REQUIREMENTS

31,016

CAPACITY FOR PRODUCTION

29,639 29,640 29,879 31,147 31,176 31,187 31,526 31,735

COMPLEXITY

28,380 28,996 29,493 29,532

FATIGUE AND BEHAVIOR DECREMENT

28,406 28,422 28,509 28,576 28,580 28,708 28,757 28,842 28,942 29,274

29,809 30,975 31,159 31,163 31,544

GENERAL

28,724 28,738 29,088 29,254 29,269 29,270 29,408 31,013 31,507

LENGTH AND DISTRIBUTION OF WORK AND REST PERIODS

28,357 28,509 31,014

METHOD OF STUDY AND MEASUREMENT

28,444 29,649 29,650 29,879 30,115 31,146 31,159 31,511 31,544 31,779

PACING

30,118

PHYSIOLOGICAL MEASURES

28,509 28,815 29,594 29,602 29,618 29,625 29,632 29,634 29,635 29,666

29,668 29,669 29,670 29,676 29,879 30,960 30,972 31,146 31,163 31,735

31,736 31,739

WORK PLACE DESIGN

AREA REQUIREMENTS

28,358 28,499 28,501 28,503 28,506 29,636 29,863 31,229 31,292 31,428

ARRANGEMENT OF EQUIPMENT AND MEN

28,501 28,505 28,506 30,893 31,412

ATMOSPHERIC CONTROL

28,361 31,107 31,108 31,145 31,146 31,150 31,170 31,172 31,174

GENERAL

28,809 28,448 30,893 30,908 30,909 30,913 30,914 31,147 31,171 31,766

ILLUMINATION

GENERAL

31,107 31,108 31,109 31,110 31,113 31,114 31,120 31,123 31,124 31,125

31,127 31,128 31,132
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WORK PLACE DESIGN (CONT'D)

PASSAGEWAYS

29,863 30,908 30,914

SEATING ARRANGEMENTS

28,501 28,506 29,583 29,863

WORK PLACE EVALUATION

30,851 31,504

3

0
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28,069
Klumpp, R.G. & Leonard, J.L. OBSERVER VARIABILITY IN READING NOISE LEVELS WITH METERS.
Sound, July-Aug. 1963, 2(4), 25-29. (USN Electronics Lab., Bureau of Ships, San Diego,
Calif.). (Reprint) (teport from: "Speech Interference Aspects of Navy Noises, NEL Rep. 1314
Sept. 1965, Sec. IV.")

This experiment was conducted to determine the dispersion among observers estimating the
average level of samples of steady state and fluctuating noises. Each of 9 observers esti-
mated the average level of each of 16 different noise samples displayed on 3 different movlng
coll meters. An analysis of variance was made on the data. For 14 of the 16 noises the
range of estimations was 2 db or less and the standard deviation less than 0.5 db. Since
several noise samples contained wide variations In level, the agreement was considered good.
The data suggest that the error contributed by the observer, provided the averaging procedure
Is specified, is small enough to ignore in routine noise measurements.

28,072
Webster, J.C. GENERALIZED SPEECH INTERFERENCE NOISE CONTOURS. J. speech hear. REa., June
1964, 2(2), 133-140. (USN Electronics Lab., Bureau of Shps, San Diego, Calif.). (Reprint)
(Report from: "Speech Interfereince Aspects of Navy Noises, NEL Rep. 1314, Sept. 1965, Sec.
VIII.",)

Based on an extensive literature review of the effects of noise on speech Intelligibility,
a series of noise rating curves are developed. These Speech Interference (SI) contours are
Intended to bridge the gap between: a) Noise Criteria (NC) and Alternate Noise Criteria (NCA)
curves used to rate the suitability of offices; and b) a Speech Interference (SI) noise rat-
Ing curve that predicts the effects of higher level noises on speech intelligibility. The
highest Si contour (TI-80) has a minimum at an octave level of 80 dB at 800 cps and Is steep-
ly sloped both above and below 800 cps. The lower level SI contours have minima at increas-
ingly higher frequencies and have steep slopes for frequencies below the minima but gradually
level off at the frequencies above the minima.
A 15

28,073
Webster, J.C. IMPORTANT FREQUENCIES IN NOISE-MASKED SPEECH. Arch. tolaryn., Nov. 1964,
o, 494-504. (USN Electronics Lab., Bureau of Ships, San Diego, Calif.5. (Reprint) (Report
from: "Speech Interference Aspects of Navy Noises, NEL Rep. 1314, Sept. 1965, Sec. X.")

This paper discusses Kryter's hypotheses and rationale regarding the best method for mea-
suring and quantifying the degree of hearing impairment for speech plus the author's experi-
mental data and other findings relevant to the problem. The determination of the most effi-
cient combination of pure-tone losses to predict ability to hear speech was felt to hinge on
finding "a point that defines some compensable or otherwise adequately defined handicap In
the impairment--handicap--disability scale."
R 23

28,074
Thompson, P.O. w .. scer, J.S. THE EFFECT OF TALKER-LISTENER ANGLE ON WORD INTELLIGIBILITY.
Acustica, 1963, 13(5), 319-323. (USN Electronics Lab., Bureau of Ships, San Diego, Calif.).
(Reprint) (Report from: "Speech Interference Aspects of Navy Noises, NEL Rep. 1314, Sept.
1965, Sec. XI, Appendix B.")

A series of experiments were conducted in a sound-treated studio to study the effects of
talker angle and listener angle on speech Intelligibility. Background noise was introduced
through 2 loudspeakers to control the general intelligibility level in the vicinity of the

listeners. The noise also served to neutralize the effects of speech reflections In the roan,
70 word-tests were run In 3 sub-experiments. The talker read a list of 50 C-V-C words for
each test. The results Indicated that speech intelligibility varies more with listener angle
than with talker angle, at least within 45 on either side of the talker. However, the re-
lationship between intellgibility and listening angle may have been Influenced by the direc-
tionality of the noise source relative to the talker and the listeners.
R4

28,075
Thompson, P.O. & Webster, J.C. THE EFFECT OF TALKER-LISTENER ANGLE ON WORD INTELLIGIBILITY.
Ii. IN AN OPEN FIELD. Acustica, 1964, 14(1), 44-49. (USN Electronics Lab., Bureau of Ships,
San Diego, Calif.). (Reprint) (Report-from: "Speech Interference Aspects of Navy Noises,
NEL Rep. 1314, Sept. 1965, Sec. XI, Appendix C.")

Two experiments were conducted to study the effects on speech intelligibility of talker
angle and listener angle and the distance between talker and listener under free-field con-
ditions. Some findings were that: a) speech intelligibility falls off with distance in a
manner consistent with a 3 dB per distance doubled fail-off in speech sound pressure level;
b) the intelligibility in a broad arc from -45 to +45o in front of the talker was essential-
ly equal; c) the effect of turning the listener 15' to 75' away from the talker was a mean
gain of about 4% or a galn equivalent to about 3.5 m in distance; d) the observed directional
aspect of intelligibility agreed quite well with SPL measurements made by other Investigators
around the heads of a model and a human; and e) the effects of distance and wind in this
study were in general agreement with the results of orevious studies.
R 13

28,082
Craig, B.R. & Ellson, D.G. A COMPARISON OF A TWO-HANDED AND SEVERAL ONE-HANDED CONTROL TECH-
NIQUES IN A TRACKING TASK. MEMORANDUM REPORT. Rep. MCREXD 694 2L, July 1948, 

2
1pp. USAF

Aero Medical Lab., Wright-Patterson AFB, Ohio._ (Indiana University, Bloomington, Ind-T-.
(AD 34069)

Results are given of an experiment comparing various manipulative techniques In tracking
with the Pedestal Sight Manipulation Test. The sight of the PSMT was fitted with a set of 3
extended handgrips and operators tracked 3 trials daily for 8 days. 5 positions of hands,
both hands as grips, preferred hand on various grips, and non-preferred hand on various grips,
were used during the tests. Tracking performance using the preferred hand was superior to
performance using the non-preferred hand. Performance using the offset handgrips was super-
ior to performance using centered hand-grip except in elevation. This superiority in azimuth
and combined azimuth and elevation may be related to a greater operating radius for that
handgrip In the azimuth dimension.

* R2
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28,120
O'Brien, J.A. SWITCHING FUNCTIONS FOR SIMPLIFIED DATA RETRIEVAL AND DISPLAY DEVICES.
Contract AFi9(628) 2390, Proj. 481, EST TDR 63 442, Rep. W 6160, Sept. 1963, 

2
5pp. USAF

Electronic Systems Div., L.G. Hanscom Field, Bedford, Mass. (Mitre Corporation, Bedford,
Mass.). (AD 424796)

Equivalence or inequality functions form the comparison logic of retrieval devices and
require logical complements to be processed. Coding rules are described which permit sub-
sets of these functions (which do not require complements) to act as the original functions.
Savings in cost of up to 50% may be realized. Electronic, optical, and mechanical forms
of these concepts are possible. In particular, words of an associative or content-addressed
memory may be organized into fields where the number of bits to encode each field is mini-
mum. A display device which uses a deck of punched cards between a light source and a hu-
man observer to simulate combinational circuits with manual switch input and 'indicator
output is descriFed. Light from cells and fields of cells may be interpreted to corre-
spond to the response of the first and second stage respectively of circuits using AND,
OR, NANG, or NOR gates. This concept may be generalized to a class of devices where many
parallel planes control the flow of electromagnetic waves through aligned apertures.

28,123
Narva, M.A. DISPLAY-CONTROL RELATIONSHIPS IN A SIMULATED SIMULTANEOUS AIRCRAFT-MISSILE CON-
TROL TASK. Contract AF 33(616) 5472, Proj. 6190, Engng. Rep. 10,850, Aug. 1959, 138pp. Mar-
tin Company, Denver, Colo. (AD 613313)

The purpose of this study may be summarized as being twofold: a) the obtaining of Informa-
tion concerning the optimal plane of movement and control sensing for an auxillary missile
stick control to be used simultaneously with the primary flight control; and b) the obtaining
of information concerning performance as a function of the degree of correspondence of con-
trol and environmental variables to specific pilot pre-experimental flight experience. 36
pilot Ss positioned a spot of light on a scope face by use of a small stick control. This
control was used In 3 planes: vertical, oblique, and horizontal. In each of the 3 planes, 2
control sensings were studied. One sensing designated as "natural" was based on congruency
between control and display movement (up-for-up In the vertical plane) and the other sensing
designated as "acquired" was based on correspondence with the characterlstice of a flight
control stick (backwards-for-up In the horizontal plane). Half of the Ss performed the ex-
perimental task alone, while the other half performed this task while simultaneously main-
taining a Link trainer lined up on the target area. Superior performance was obtained when
the control moved In the same plane and in the same direction as the display element. Per-
formance with the natural sensing and the vertical plane was consistently superior.
R 107

28,133
Roneco, P.G., at el. HUMAN FACTORS ENGINEERING BIBLIOGRAPHY. 1940-1959 LITERATURE. VOLUME I.
Contract DA 18 001 AMC 1004(x), May 1966, 1641pp. USA Human Engineering Labs., Aberdeen
Proving Ground, Md. (Institute for Psychological Research, Tufts University, Medford, Mass.).

This bibliography Is the first In a planned series of bibliographies of literature perti-
nent to the field of human factors engineering. It covers literature from the time period
of 1940 through 1959. This bibliography consists primarily of: a) an Index to the human fac-
tors literature; and b) the annotated bibliography.

28,134
Ronco, P.G., at al. HUMAN FACTORS ENGINEERING BIBLIOGRAPHY. 1960-1964 LITERATURE. VOLUME 2.
Contract DA 18 001 AMC 1004(x), Oct. 1966, 1311pp. USA Human Engineering Labs., Aberdeen
Proving Ground, Md. (institute for Psychological Research, Tufts University, Medford, Mass.).

This bibliography is the second In a planned series of bibliographies of literature perti-
nent to the field of human factors engineering. It covers literature from 1960-through 1964.
This bibliography consists primarlly of: a) an index to the human factors literature; and b)
the annotated bibliography.

28,135
Rochon, R. & Peterson, C.R. AEROSPACE EXPANDABLE STRUCTURES AND MAINTENANCE SUPPORT
DEVICES: VOLUME 11. EVALUATION OF ADHESIVES SYSTEMS FOR ANCHORING ASTRONAUTS TO A WORK SITE
IN SPACE. Contract AF33(615) 1243, Proj. 8170, Task 817008, July 1965, 15pp. USAF Aer
Propulsion Lab., Wright-Patterson AFB, Ohio. (GCA Corporation, Minneapolis, Minn. & Archer-
Daniels-Midland Company, Minneapolis, Minn.). (AD 474088)

The feasibility of utilizing a thermally initiated adhesive as a space maintenance sup-
port device was demonstrated under a number of simulated space conditions. As end Items of
this study, 300 adhesive patches were fabricated and delivered to the Air Force for evalu-
ation.
R8

.28,136
Lyapunov, B.V. STATION OUTSIDE T IE EARTH. FTD MT 64 531, TT66 61 106, Jan. 1966, 161pp.
USAF Translation Div., Wright-Patterson AFB, Ohio. (Transl: Voyanno zdatellSvo

Ministerstva Oborony SSSR, Moscow, Russia, 1963, 1-47). (AD 631585)

Translation of a 1963 Russian publication on space stations, satellites, Interplanetary
routes, and their value for science and practical use. (DDC)
R 31

28,137
US Aerospace Technology Division. SOVIET LITERATURE ON LIFE SUPPORT SYSTEMS. PART A. BIO-
SCIENCES. TT 65 60593, ATD Rep. P 64 66, Rep. 21., Dec. 1964, 14pp. US Aerospace Technoloev
Ly., Library of Congress, Washington, D.C. (AO 609827)

Abstracts of Items in the following fields are given: space medicine and biology, space
physiology, and space vehicle ecology. (DOC)
R8
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28,138
US Aerospace Technology Division. SOVIET BIOASTRONAUTICS AND MANNED SPACE FLIGHT. ATD
Rep. P 65 14, March 1965, 123pp. US Aerosnace Technologv Div., Library of Congress, Wash-
lagton, D.C. (AD 459096)

The purpose of this report Is to provide Information obtained from Soviet open source li-
terature on organizations, facilities, and personalities of the Soviet bloastronautics and
manned spaceflight programs. The majority of the 700-odd bibliographic entries listed at the
end of the report consist of articles from Soviet scientific and technical periodicals. A
large number of articles come from special collections, such as the "Problems of Space Bio-
logy" series, published by The Academy of Sciences USSR, and "Aviation and Sppce Medicine,"
published jointly by the Allunion Physiological Society of the USSR and the Academy of Medi-
cal Sciences USSR. In addition, the materials on which this report Is based Ihcludp papers
presented by Soviet scientists at various international space meetings, such as the congress-
es of the I.A.F. (International Astronautical Federation), COSPAR, and others. Newspaper
articles, some from non-Soviet sources, make up a small minority of the references.
R 769

28,139
Boeing Company. SPECIFICATION, X-20 (MARK II-A) SIMULATOR CREW STATION AND REPEATER CONSOLE.
Contract AF33(657) 7132, June 1963, 

4
5pp. Boelng Company, Seattle, Wash. (AD 444156)

The crew station, repeater console, and interconnecting cables for the Mark IIA simulator
are defined. The new simulator includes changes as of May 1, 1963.

28,140
Thompson, G.O. SATURN V/APOLLO LAUNCH SYSTEM SIMULATION PROGRAM PLAN. VOLUME I. Rep. D5,
13067, Dec. 1964, 

4 2
pp. Aero-Space Div., Boelne Company, Seattle, Wash. (AD 479057)

This document defines the Saturn V/Apollo Launch Systems simulation development and out-
lines the study program to be followed during 1965 and the first quarter of 1966 for investi-
gation of system requirements for automatic and manual modes of booster flight. A real-time
hybrid computer launch vehicle simulation is being developed, and a fixed base Apollo Command
Module mockup is being constructed. The major elements to be simulated are: six-degree-of-
freedom Launch Vehicle Dynamics, Guidance Computer, Flight Control System, Thrust Vector Con-
trol, Propulsion System, Staging Sequencer, Launch Vehicle Mission Computer, Emergency Detec-
tion System, Malfunction Prediction and Status System, and Crew Displays and Controls. The
studies shall be grouped into 2 phases. During Phase I, the capabilities of the current
automatic concept of Saturn V flight shall be assessed. In Phase II, criteria for increasing
the vehicle's mission reliability through equipment modifications shall be established. Al-
ternate mission capabilities shall be defined and emphasized and the astronaut's ability to
provide overall mission control shall be investigated.
R8

28,141
USA Frankford Arsenal. PROPELLANT ACTUATED DEVICES PROGRESS REPORT ON U.S. AIR FORCE
PROJECTS. PAD Progress Rep. 94 1, May-June, 1964, 91pp. PAD Div., USA F'rankford
Arsenal, Philadelphia, Penn. (AD 449223)

This report is one of a continuing series describing the progress of certain develop-
ment programs relating to propellant actuated devices (pad) being conducted by Frankford
Arsenal. The work covered includes the design and development of specific devices, such
as thrusters, catapults, and initiators; investigations of related subjects, including
propellants and structural materials; and feasibility studies, aimed at improving the per-
formance of propellant actuated devices and extending their application. (DOC)

28,142
USA Frankford Arsenal. PROPELLANT ACTUATED DEVICES PROGRESS REPORT ON U.S. AIR FORCE
PROJECTS. PAD Progress Rep. 93 I, March-April, 1964, 85pp. PAD Div., USA Frankford
Arsenal, Philadelphia, Penn. (AD 449221)

This report Is one of a continuing series describing the progress of certain development
programs relating to propellant actuated devices (PAD) being conducted by Frankford Arsenal.
The work covered includes the design and development of specific devices, such as thrusters,
catapults, and initiators; investigations of related subjects, such as propellants and struc-
tural materials; and feasibility studies, aimed at improving the performance of propellant
actuated devices and extending their application.

28,143
Jethbn, Z. LATEST ACHIEVEMENTS OF SOVIET SCIENCE IN THE CONQUEST OF SPACE. FTD TT 65
1704/1+2+3+4, Jan. 1966, I8pp. USAF Foreign Technologv Div., Wright-Patterson AFB, Ohio.
(Transi: Wojskowy Przeglad Lotniczy, 1965, j9(8), 48-59). (AD 630879)

This paper discusses some of the latest Soviet achievements in their space program.
These Include manned space flight studies on the effects of acceleration, vibration, weight-
lessness, and cosmic radiation; muscular coordination; hypersensitivity of the vestibular or-
gan; alimentation; isolation; physiological and psychological stress; telemetry systems; and
extravehicular activity. (STAR)

28,144
Dolgich, A. SPACECRAFT UTILIZING THE LIFTING REENTRY TECHNIQUE. PART I. REENTRY AND
RECOVERY OF THE SOVIET MANNED SPACE VEHICLES. AID WA 52, Feb. 1964, 87pp. US Aerospace
Information Div., Library of Congress, Washington, D.C. (AD 622694)

The contents of this report are as follows: a) Brief discussion and analyst's conclusions
and conjectures; b) General data on the structure of the Vostok-type spaceships; c) Descent
of a spaceship from orbit to the sensible atmosphere; d) Descent of a spaceship through the
sensible atmosphere; e) Protection of aerospace vehicles from overheating; f) Landing sys-
tems; g) Lunar flights. (DC)
R 99
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28,145
Mutschall, V. SOVIET LONG-RANGE SPACE-EXPLORATION PROGRAM. ATD WA 57, Part 2, Rep. A, ATD
Rep. 65 94, Dec. 1965, 

2
9pp. US Aerospace Technology Div., Library of Congress, Washington,

D.C. (AD 625661)

The report contains a selection of Soviet technical papers and attempts to give theSoviet view of some space exploration problems as they existed in mid 1965. The problems

treated here are divided into 4 sections: a) Interplanetary space travel; b) Lunar expedi-
tion; c) Power sources; and d) Extraterrestrial contracts. (DDC)
R 16

28,146
Bobneva, M.i. STUDYING THE PSYCHOLOGICAL ASPECTS OF MAN'S RELIABLE FUNCTIONING IN COSMIC
FLIGHT. FTC TT 63 761/1+2, Aug. 1963, 

2
1pp. USAF Forelun Technologv Div., Wright-Patterson

AFB, Ohio. (Transi: Voprosy Pslkholoil, (Russian), 1963, 2, 173-180). (AD 420604)

This paper reports on largely American work in psychological aspects of space flight under
such headings as: a) General arrangements and approaches, see esp. Flaherty (HEIAS 21,009);
b) Problems of stress and dependability; c) Operator tasks; d) Work under stressful condi-
tions such as Insufficient time to perform and information overload; e) Reliability and In-
formation; f) Information underload; g) Compensatory processes; h) Dependability and distri-
button functions between man and machine.
R 15

28,147
Snow, W.B. & Tatch, M.S. ACOUSTIC NOISE CANCELLING TECHNIQUES FOR DOMED HELMETS. Contract
AF33(657) 8567, Proj. 4335, Task 433506, ASD TDR 63 855, Aug. 1963, 135pp. USAF Avionics
Lab., Wright-Patterson AFB, Ohio. (Bissett-Berman Corporation, Santa Monica, Calif.).
(AD 424179)

The specific objective was study of the feasibility of noise cancelling devices for
producing a quiet zone within the confines of a dome-shaped space suit helmet. Little
practical use has been made of the noise-cancelling principle because of the difficulty
of constructing adequate equipment, and because operation is possible only for limited
frequency ranges and small space volumes. The conclusion from both theory and experiment
was that the complex sound field Inside of a helmet makes It Impossible to secure
effective noise reduction by noise cancellation. Some alternate noise reduction methods
are discussed. The tests involved construction of an artificial head featuring binaural
pickup through microphones in the ear positions. Construction and calibration of the head
are described.
R 13

28,148
Shebalin, 0. SCIENTIST'S LABORATORY IN SPACE. FTO TT 65 709/1+4, Nov. 1965, 4pp., USAF
Forelg echqnolgy Di., Wright-Patterson AFB, Ohio., (Transl: Tekhnlka-Molodezhi (Russian),
1964, I1. p21).

A generalized discussion is presented of some Russian accomplishments in space flight.
(DoC)

28,149
Yuganov, Ye.M., Sidei'nlkov, I.A., Gorshkov, Al[. & Kaslyan, I.I. SENSORY REACTIONS OF MAN
AND SENSITIVITY OF THE VESTIBULAR ANALYZER UNDER SHORT-TERM WEIGHTLESSNESS. FTD TT 64

1052/1+2+4, Dec. 1964, 13pp. USAF Forein Technoloev iv.1 Wright-Patterson AFB, Ohio.
(Transi: AN SSSR. Izvestiya, Seriya Biolomicheskaya-(Russian), 1964, 3, 369-375).
(AD 610348)

The character and degree of manifestation of sensor reactions under short-term weightless-
ness depend basically on the dissimilar vestibular sensitivity of persons. The results of
ground, vestibular testing permit prediction of man's capacity to work in short-term weight-
lessness. The functional stability of a vestibular analyzer to weightlessness for persons
who show no adverse effects (Group I) Is determined by a low sensitivity of the vestibular
analyzer to an adequate stimulant and by a rather high level of inhibiting effects on the
vestibular analyzer as compared to other afferent systems; for persons experiencing Illu-
sions In weightlessness (Group ii), by an Increased sensitivity of the vestibular analyzer
to adequate stimulants and by manifesting the effect of inhibition processes as compared to
other analyzers; for persons experiencing motion sickness in weightlessness (Group Ill), by
a high sensitivity of the vestibular apparatus to adequate stimulants and by a weak inhibi-
tion effect of other afferent systems on the vestibular apparatus.
R7

28,150
Agadzhanyan, N.A., Bizin, Yu.P., et al. CHANGES IN HIGHER NERVOUS ACTIVITY AND IN CERTAIN
VEGETATIVE REACTIONS DURING LONG PERIODS OF RELATIVE ADYNAMIA AND ISOLATION. FTD TT 64
635/1+2+4, Nov. 1964, 17pp. USAF Foreign Technolonv Div., Wrght-Patterson APE, Ohio.
(Transl: Zhurnal Vysshey Nervnoy Deyated'nosti (Russian), 1963, .l(6), 953-962).
(AD 609152)

Under long exposure to relative adynamla and isolation where there Is a reduction In af-
ferent pulses, a person experiences a significant loss of the normal functioning of the cen-
tral nervous system. In the laboratory of I.P. Pavlov It was demonstrated that when the
peripheral ends of the three distance analysers (vision, hearing and olfactory) are simulta-
neously severed In a mature animal he will go Into a deep sleep lasting 23-23.5 hours of the
day. In later works It was noted that sequential severing of peripheral receptors sharply
reduces motor activity and leads to a profound change In higher nervous activity. Consequent
ly, In order to maintain the normal work capability of an organism, a minimum influx of ex-
tra- and Interoceptive pulses is absolutely necessary. This article deals with the nature
of the change of the higher nervous activity In man during long exposure to relative adynamia
and Isolation. (DDC)
R i1
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28,151
Borisov, V. & Gorlov, 0. LIFE AND SPACE. FTD MT 63 200, Aug. 1964, 

2
79pp. USAF Foreign

TehnologyDiv., Wright-Patterson AFB, Ohio. (Transl: Izdatel'stvo, Moscow, Russia, i963,
T_760 1kO 608650)

Soviet biological experiments carried out with great thoroughness, embraced different
sides of the problem of guaranteeing safety of a man's flight in space. In essence they
provided a "visa" for the first flight. This book relates, in popular form, the problems
and achievements of space biology and medicine. Its authors are Soviet physician-
physiologists. Therefore, it is natural that in the book much scientific Information Is
given, from the physiological point of view, concerning questions of preparing future
cosmonauts for flights. (DDC)

28,152
USAF Control Display Systems Department. PROPULSION SYSTEM MEASUREMENT AND CONTROL DISPLAY
INVESTIGATION FOR THE WHOLE PANEL CONCEPT. VOLUME i. PARAMETRICS AND DISPLAY INVESTIGATIONS.
Contract AF33(657) 8739, Proj. 6190, Task 619005, RTD TOR 63 4040, Engnr. Rep. GR 1435 I,
Nov. 1963, li7pp. USAF Fliht Control Div., Wright-Patterson AFB, Ohio. (instrument Div.,
Lear Siegler, Inc., Grand Rapids, Mich.). (AD 425396)

An analysis of liquid rocket propulsion systems was undertaken to determine the essential
parameters related to this subsystem which must be sensed, displayed, recorded, or
telemetered for adequate display and control during advznced aerospacecraft earth-orbital
missions. A system capable of orbiting an integrated four-man crew station was selected
for analysis. Investigation included engine performanqge monitoring, malfunction detection,
and compensational control during missions involving advanced orbital plane-change maneuvers,
rendezvous, and docking with other spacecraft. Based on this analysis, determinations were
made of the probability and consequences of individual malfunction occurrences. Parameters
were specified for recording, telemetering, and display, and a control-display panel and
console were designed to fulfill the resulting control-display requirements. A report by
Rocketdyne, Division of NAA, Inc., on propulsion systems and sensors was used as a basis fdr
this program. A companion volume, Vol. II: Propulsion System Details (Confidential)

28,154
.Crews, H.C., Jr. PHYSIO-MECHANICAL EFFECTS OF ACCELERATIONS ON HUMAN BEINGS WORKING IN A
ROTATING ENVIRONMENT. Tech. Note R 63, Aug. 1963, 33pp. Research Lab., Brown Engineerlng
Company. Inc., Huntsville, Ala. (AD 610132)

The mechanical forces acting upon personnel and equipment in a rotating environment are
described. These forces are used to explain the observed physiological and psychological
reactions of personnel. Procedures and practices are recommended to hold adverse
reactions to an acceptable minimum.
R 11

28,155
Swope, R.S. MOL EXTRAVEHICULAR SPACE SUIT DATA BOOK. Contract AF04(695) 469, TOR 469
(5107 45) 1, Nov. 1964, 28pp. USAF Commander Space Systems Div., Los Angeles, Calif.,
(Aerospace Corporation, El Segundo, Calif.). (AD 484213)

Des0gn and performance data are presented for the MOL Extravehicular Space Suit. Inter-
face areas and related hardware are included for the Gemini B, laboratory vehicle, and
subsystems, where applicable. The space suit assembly described is capable of providing
MOL crew members with ventilation distribution and environmental protection for all MOL
missions requiring limited mobility when using the sult in an inflated condition. (DDC)

28,156
Tweeddale, A.D. SPECIFICATION, X-20 SIMULATOR (MARK I-C) CREW STATION. Contract AF33(657)
7132, Rep. D2 80414 2, June 1963, 28pp Boeing Comoany, Seattle, Wash. (AD 444183)

The performance of the Mark I-C Crew Station displays and controls defined by this
specification, in terms of pilot physical Inputs to controls and visual response to displays,
shall be the equivalent of the Air Launch Glider Crew Station. The Mark I-C Crew Station
shall be mounted on a fixed (non-moveable) base and shall provide no outside visual simula-
tion.

28,157
Starkey, 0.G. & Croston, R.C. MMU MISSION ANALYSIS. Contract AF04(695) 592, Rep. 335.38,
June 1965, 71pp. LTV Astronautics Div., Lins-Temco-Vouht. Inc., Dallas, Texas.
(AD 478164)

This report defines the extravehicular procedures, both manual tasks and powered flight
maneuvers, to be performed by the Gemini Astronaut in evaluating the MMU and its related
equipment. All procedures are shown in a step-by-step sequence as they will occur during
implementation of the mission. Procedures are included for 2 Gemini-MMU evaluation
flights * Plight No. 1 will be used to evaluate the performance and functioning of the MMU
and to provide a preliminary demonstration of the astronaut's ability to maneuver and con-
trol himself as a part of the MMU system. The astronaut will remain tethered to the space-
craft throughout this flight. Flight No. 2 will expand the mission profile to emphasize
man's ability to perform more flexible tasks In space such as rendezvous and docking from
ranges up to 200 feet. Me will remove the tether for a portion of this flight. Total time
estimates for Flights I and 2, including all manual Inspection, donning and doffing tasks,
are given as 50 min. 24.6 sec. and 51 min. 10.9 sec. respectively. Although further
simulation studies are needed to refine these estimates, It is anticipated that future
changes will revise these totals downward. In any case, it should be possible to perform
both flights during the 52 minutes of daylight available per orbit.
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28,158
Parsons, E., Mahaffey, P.T., Yarbrough, J.L. & Lang, A.L., Jr. SUMMARY OF MMU TETHER STUDY
RESULTS FOR PERIOD 15 OCTOBER TO I DECEMBER 1964. Contract AF 04(695) 592, Rep. 335.19,
Dec. 1964, 

2
57pp. LTV Astronautics Div., Linn-Temco-Voueht, Inc., Dallas, Texas.

(AD 800257)

The purpose of this report is to summarize the results of MMU tether studies. The
principal objective of the program was investigation of the 3-body retrieval concept using
the MMU back pack as the third body. The results of the investigation are summarized and
discussed In the main body of the report, while plots of the detailed runs are given in
Appendix A. (DDC)

28,159
Baer, R.A., Celentano, J.T., Amorelli, D. & Jensen, L.V. SAFETY MEASURES FOR MANNED
SPACE FLIGHT. Report from: "National Safety Council, Aerospace Section Meeting, Chicago,

Illinois, 31 October 1963." NAA S&ID Fl153, Oct. 1963, 
2
5pp. Space & Information Systems

Div., North American Aviation, Inc., Downey, Calif. (AD 459109)

A study was made on the safety of man in space; specifically the methods to be utilized
In providing a livable environment for man in space over protracted periods, and how these
methods are being developed by engineers and scientists. There Is, however, an implied
theme running through this presentation that extends beyond the enthusiasm for succeeding
in our space ventures, As a result of the cooperation of engineering, the physical sci-
ences, and the life sciences In promoting safety for man in space, we should ultimately
see Improved devices and techniques making possible more reliable vehicles, more livable
homes, better medical diagnosis and treatment, and contributions to the fundamental under-
standing of man and toward the fulfilling of his requirements for a full and wholesome
life. The nation will benefit, but the primary benefactor of the space effort eventually
will be mankind.
R 12

28,160
Amorelli, D., Peters, B.G. & Celentano, J.T. MAN AND MISSION SUCCESS. Report from: "1964
Society of Automotive Engineers - American Society of Mechanical Engineers - American
Institute of Aeronautics and Astronautics - Aerospace Reliability and Maintainability Con-
ference, Washington, D.C., June 29-July I, 1964." NAA S&ID F2173, April 1964, 

2
5pp. Space

& Information Systems Div., North American Aviation, Inc., Downey, Calif. (AD 457785)

This paper discusses a concept of reliability, which includes the relationship of man to
total system reliability, and the techniques and controls used to insure spacecraft mission
success through reliability. Former maintainability concepts for weapon systems are re-
viewed briefly, pointing out their inadequacies for manned spacecraft. The reliability con-
cepts for manned spacecraft which require that all systems function during a mission are ex-
amined. Examples of man's contribution to the reliability of aircraft and spacecraft sys-
tems are discussed. These concepts will permit achievement of mission success that
approaches 100 percent, using hardware with a reliability of 80 percent. The method of inte-
grating reliability concepts, step by step, into design analysis and review is discussed in
detail as is the subsequent extension into test and redesign activities. The method for
Integrating man into the space system reveals his capability to manually override, maintain,
and repair. This upgrades reliability and provides the means to assure mission success.
R3

28,161
Wolfe, DL., Pounds, L.M. & Amorelli, D. PURPOSES FOR EVALUATING, MEASURING AND SCORING
ASTRONAUT PERFORMANCES IN TRAINING MISSIONS. Report from: "American Society of Training
Directors, Pacific-Riviera Chapter, Santa Monica, California, September 1962." NAA S&ID
F358, Jan. 1963, 7pp. Space & Information Systems Div., North American Aviation, Inc.,
Downey, Cali f. (AD 457788)

This paper examines some potential purposes and uses of performance evaluation in astro-
naut spacecrew training programs. It presents some benefits of continuous evaluation of
performances-from the time of preliminary training plans, through development, achievement
of successive spaceflight missions, and through the comparison of results of the missions.
R II

28,162
Wolfe, D.L. & Rabldeau, G.F. PROBLEMS FOR TRAINING FOR SPACECREW PERFORMANCE. NAA S&ID

F338, Dec. 1962, 9pp. Space & Information Systems Div., North American Aviation. Inc.,
Downey, Calif. (AD 457774)

This paper Is concerned with outlining spacecrew training philosophy, examining the cur-

rent schools of thought toward astronaut training, and raising some critical problems to

be resolved in training astronaut crews for deep and distant space probes.

28,163
Kirkpatrick, C.F. PROGRAMMED LEARNING FOR SPACECREW PERFORMANCE. Report from: "Annual
Conference of the California State Psychological Association Symposium on Psychological

Problems in Manned Space Flight, Los Angeles, Calif., 14 & 15 December, 1962." NAA S&ID
D923, Dec. 1962, 

2
3pp. Space & Information Systems Div., North American Aviatiof. Inc.,

Downey, Calif. (AD 457797)
Background and growth of the various types of teaching machines and their attendant pro-

gramming problems are presented. The results of several research projects in automated in-
struction are summarized. Conclusions are drawn to Indicate programmed learning applica-
tions offering potential advantages for use in space programs.
R 35
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28,164
Kirkpatrick, C.F. SPACE SURGEONS DILEMMA. NAA S&ID, E423, March 1963, 9pp. Space & Infor-
mation Systems Div., North American Aviation, Inc., Downey, Calif. (AD 457794)

Seen as a long range, continuously self-correcting and developing program, Space Medicine
Is simply a continuation of Aviation Medicine. The Ideal aerospace surgeon Is not some kind
of superman with a digital computer brain and IBM fingers, nor a board-man qualified in
seventeen specialties Including Parasitology, Psycho-pathology, and Astrology, but a natural
extension of the Aviation Flight Surgeon. The classic concept of the Flight Surgeon as Man,

Officer, and Physician Is expressed in Major General Harry G. Armstrong's words: "He must
be courageous and reasonable In propounding his opinions and advice and prepared to defend

them with facts and logic. The Integrity of the individual must be unquestioned and his
loyalty to duty and to those to whom he Is responsible must be above reproach. Finally the

Flight Surgeon must have that depth of human understanding which will naturally cause those
for whom he Is responsible to turn to him for guidance and advice in time of stress or need."
It Is self-evident that the Aerospace Surgeon must have a working knowledge of the many
disciplines and departments reporting to him, that administrative experience such as hospital
command will be extremely useful, and finally that he satisfy certain professional require-
ments. But the things that are going to really count are his Integrity and resourcefulness
In a new and rapidly changing field, his ability to win the trust of the men for whose lives

he Is responsible, and his sense of dedication to one of the boldest ventures in human
history.

28,165
ChJles. W.D. & Custer, Carolyn L. SUMMARIES OF RESEARCH ON THE HUMAN PERFORMANCE EFFECTS
OF VIBRATION. Contract AF 33(616) 7279, S2 (61 1519), Projs. 1 (8 7350) & 1 (8 7360),
Tasks 73520 & 73606, AMRL MEMO P 60, Nov. 1963, 

2
5pp. USAF Aerospace Medical Research

Lab., Wright-Patterson AFB, Ohio.

The effects of vibration on human performance are reviewed In two ways. First, referen-
ces in the literature are annotated according to a common format. Second, a tabulation of

research results Is made with the vibration parameters and tasks stated for each reference.
The tasks listed are tracking, vision, and reaction time. (HEIAS)

28,166
Garnett, R.J. & Walker, R.C. PRE-PHASE I STUDY FOR THE MOL. P-6 EXTRAVEHICULAR ACTIVITY
(EVA) EXPERIMENT. VOLUME I. TECHNICAL REPORT. Contract AF33(615) 2140, AFAPL TR 64 145,
Dec. 1964, 306pp. USAF Aaro Propulsion Lab., Wright-Patterson AFB, Ohio. (LTV Astro-
nautics Div., Ling-Temco-Vought, Inc., Dallas, Tex.). (AD 463444)

Man's capability to perform extravehicular military missions will be determined through
experimentation and demonstration during the Manned Orbital Laboratory (MOL) P-6 Extravehi-
cular Acitvity (EVA) Experiment. For the EVA experiment, a study has been performed during
the Pre-Phase I period to define the experiment design, equipment design and procedures for
its use, interfaces and integration of the experiment Into the MOL, and program planning for
subsequent phases. In the experiment design, recommendations are made for both non-powered
and powered sub-experiments; and for each, conceptual designs for the required equipment are
presentgd. For the non-powered sub-experIments, equipment consisting basically of hand-

rails, Volcro material, and extensible tapes, will be provided for crewman locomotion and
anchoring while performing tasks in the airlock and on the MOL outer surface. For the
powered sub-experiments, the crewman will be provided maneuvering capability through use of
an Astronaut Maneuvering Unit (AMU).F Parametric presentation of tradeoff study results
provides a basis for further tailoring the experiment and the equipment selected. The
general conclusion was reached that the EVA/MOL program could be completed within the time
required by the MOL program, and that only engineering and not experimental development will
be required for the equipment.
R 22

28,167
Blelkamp, R.H., Lake, E.R. & McGovern, D.R. INVESTIGATION OF PROPELLANT ACTUATED DEVICES
FOR USE IN EMERGENCY CREW ESCAPE SYSTEMS FOR ADVANCED AEROSPACE VEHICLES. PHASE Ill-DESIGN
STUDY. Contract AF 33(615) 1292, Proj. 1362, Task 136205, AFFDL TR 65 26, Part II, April
1965, iOopp. SA h Dn amlcs ab., Wright-Patterson AFB, Ohio. (McDonnell Aircraft
Corporation, St. Louis, Mo.). (AD 464738)

This report describes the results of the thlrd and final phase of a study related to the

design of PAD (Propellant Actuated Devices) for use in a separable crew escape module appli-

cable to a lift/glide re-entry vehicle. Based on results of Phases I and II, preliminary

designs have been established for each PAD as a function of component performance criteria.
Prime consideration was given to successful abort at any point during the mission profile.

It was found possible throughout the entire Phase Ill effort to evolve component designs for

each PAD function without exceeding to any great extent the present state of the art. As a

result, the areas mentioned for future research and development are generally concerned with

characterization of the more promising new explosives and propellants, and the presentation

of several concepts, which, if developed, would offer secondary improvements In the overall

system weight, reliability, or cost.

28,169
PIckering, J.C., Lifton, S.E., Stapp, J.P. & Parris, H.L., at al. BIOASTRONAUTICS (BIO-

MEDICAL PARAMETERS). AFBMD TN 61 10, Rep. WDZB6O 58, Dec. 1960, 75pp. USAF Ballistlc

Missile Div., ARDC, Inglewood, Calif. (AD 452223)

The purpose of this document Is to provide data on basic human psychophysiologica re-

quirements and capabilities In relation to bloastronautics and to offer a broad look at the

current and future state of the art In associated hardware technology.

0
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28, 170
Freedman, T. BIOASTRONAUTICS CONSIDERATIONS OF EARLY MANNED SPACE FLIGHT. Contract NAA
S&ID E421, Feb. 1963, 7pP. Space & Information Systems Div., North American Aviation, Inc.,
Downey, Calif. (AD 457795)

The term bloastronautics often used synonymously with space medicine refers to that field
of medical and related biological sciences concerned with all aspects of manned space flight.
It is the logical extension of aviation medicine. Included therein are a broad spectrum of
disciplines, such as: aerospace medicine, physiology, human factors, biophysics, bloengin-
eering, radioblology, psychology and life support and protection. The last decade has been
the most vigorous era In all human history regarding the study of the human responses to
stress and the malntalnence of man In hostile environments. Accordingly, the ultimate end
of any bloastronautic endeavor is the safe and successful return of the crew. Provision
will be made for atmosphere, temperature control, radiation and acceleration protection,
zero-g, nutrition, sanitation, prevention and management of illness and injury.

28,171
Seeman, J.S., Smith, F.H. & Mueller, 0.0. A TECHNIQUE TO INVESTIGATE SPACE MAINTENANCE TASKS
Contract NASA PR T 18811 G, Proj. 7184, Task 718405. AMRL TR 66 32, April 1966, llpp. USAF
Aerospace Medical Research Lah., Wright-Patterson AFB, Ohio. (George C. Marshall Space
Flight Center, NASA, Huntsville, Ala.).

A series of preliminary studies was performed to determine if a high-fidelity ground-
based simulation of zero gravity is necessary to obtain valid information about zero-G main-
tenance performance. Removal and replacement of a prestart solenoid valve on a rocket en-
gine was selected as the basic maintenance task to be studied. Time scores for laboratory
performance of the task were compared with scores obtained from Ss operating on the task du-
ring periods of transient weightlessness in a K-135 aircraft. Modified hand tools, a tool
box, and a worker tethering system were developed for use in the experiment. Major conclu-
sions were: a) the factor contributing most to performance decrement in space maintenance
was space suit pressurization level; b) in this study, the effect of weightlessness on per-
formance was less than the effect of suit pressure level, and, in this Instance, it would
not have been necessary to introduce zero-G conditions to conduct a meaningful study of
space maintenance performance.
RI

28,172
Back, K.C. TOXICOLOGICAL EVALUATION OF MATERIALS ASSOCIATED WITH SPACECRAFT. Report from:
"AIAA/ASME Seventh Structures and Materials Conference, Cocoa Beach, Florida, April 1966."
Proj. 6302, Task 630201, AMRL TR 66 69, June 1966, 8pp. USAF Aerospace Medical Research
Lab., Wright-Patterson AFB, Ohio.

The Air Force has pursued research In areas of ground support and space cabin toxicol-
ogy for the past 5 years. Comprehensive treatment of toxicological problems in both areas
has revealed the necessity to define human tolerance limits to propellants and other toxic
materials for various durations of exposure. Hence, an Integrated Input of propellant and
space cabin materiel toxicology provides the basis for selection of habitable cabin atmos-
pheres and materials selection criteria. Since such selection procedures are based on both
biological and engineering considerations, one cannot disregard the materials selection as-
pect or evaluate closed system toxicology without consideration of source. The toxic mater-
als In space system atmospheres are determined primarily by the qualitative and quantita-
tive composition of space cabin equipment and the contribution of contaminants by the crew.
Materials selection and analytical studies on gas-off products are key considerations in con-
troilling toxic contaminants In a space cabin. Methods are described to determine the compo-

sition of cabin materials gas-off products and to biologically test these compounds for their
toxicological effects. An attempt Is made to correlate the roles of the materials analyti-
cal chemist and the toxicologist as a working team to provide meaningful and useful materials
selection criteria.
R7

28,17S
Parry, D.G., Curry, L.R., Jr., Hanson, D.B. & Towle, G.B. A STUDY OF TECHNIQUES AND EQUIP-
MENT FOR THE EVALUATION OF EXTRAVEHICULAR PROTECTIVE GARMENTS. Contract AF 33(615) 1780,
Proj. 6301, Task 630104, AMRL TR 66 4, HSER 3671, Feb. 1966, 

4
25pp. USAF Aerospace Medical

Research Lab., Wrlght-Patterson AFB, Ohio. (Hamilton Standard, United Aircraft Corporation,
Windsor Locks, Conn.).

The purpose of this study was to establish a test methodology and a test system for objec-
tive, quantitative, and accurate evaluation of extravehicular space protective garments. Ar-
eas of testing studied Include functional performance, life support, and environmental pro-
tection. Emphasis Is placed on the problem of suit torque restraints, I.e., mobility. Con-
cepts for appropriate evaluation criteria are discussed. The information presented and con-
clusions reached are the results of experience in suit testing, technical analysis, search
of the literature, anddiscussions with experts. The nature and causes of suit torque re-
straint are discussed and a pin jointed model is developed for precise description of suit
torques and body Interlink angles. Various techniques for torque vector and body angle meas-
urement are explored and it Is concluded that a powered articulated dummy and an intrasult
exoskeletal electrogoniometer with off-line computer coupling are required to produce accu-
rate data and useful figures of merit. Measurement techniques for reach envelope, glove e-
valuation, and comfort are also discussed. Various approaches to thermal and respiratory
system evaluation were studied and steady state manned tests at moderate altitudes with mi-
nimum suit-wall heat transfer are recommended. The meteoroid, vacuum, thermal, and radiation
hazards of space are reviewed and direction for further study in these fields is suggested.
Overall facility requirements for suit evaluation are discussed and a digital data acquisi-
tion system for conditioning, editing, recording, and processing of functional and life sup-
port data Is described.
R 116

28,174
USAF Aerospace Technology Division. SPACECRAFT UTILIZING LIFTING REENTRY TECHNIQUE. PART I.
REENTRY AND RECOVERY OF SOVIET MANNED SPACE VEHICLES. ATD WA 52, ATD Rep. P 64 60, Oct.
1964, 8

2
pp. USAerbspace Technology Div., Library of Congress, Washington, D.C.

(AD 608504)

This comprehensive report is based on Soviet and Soviet-bloc open literature published in
connection with the launchings of Soviet space vehicles. The analyst's conjectures on
possible design principles utilized in the Vostok reentry systems are also contained in the

report. (DDC)
R 100
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28,175
Akulinlchev, I.T., Bayevskiy, R.M., et al. RADIOELECTRONICS IN SPACE MEDICINE. FTD TT 64
836/1+2, Nov. 1964, 63pp. USAF Foreign Technology DI., Wright-Patterson AFB, Ohio.
(Transi: Izdatel'stvo Energiya, Russia, 1964, 3-45). (AD 609140)

Instruments and research methods used in space medicine are described. Brief outlines are
given concerning the operating principles and construction of the sensing, amplifying and
other apparatus designed for use on spacecraft. The booklet Is intended for radio engineers,
medical technicians and radio amateurs who build their own equipment.
R 13

28,176
Holland, C.L., Jr. PERFORMANCE AND PHYSIOLOGICAL EFFECTS OF LONG TERM VIBRATION. Contract
AF 33(615) 2921, Proj. 7231, Task 723101, AMRL TR 66 145, Rep. ER 7979 12, Oct. 1966, 51pp.
USAF Aerospace Medical Research Lab., Wright-Patterson AFS, Ohio. (Lockheed-Georgia Company,
Lockheed Aircraft Corporation, Marietta, Ga.).

The present study was designed to Investigate human performance as a function of selected
parameters of simulated, random, vertical vibration environments. Twelve volunteers were
subjected to 4 different vertical vibration environments for 6 hours at a session. The
vibration environments varied with respect to acceleration level (0.121 RMS and 0.161 RHO)
and with respect to the frequency distribution of acceleration power. Both acceleration
power density spectra employed had significant frequency components In the frequency
range of 1 to 6 cycles per second, but differed in the location of peak acceleration
power. During vibration and control sessions, subjects were required to perform a task
complex that included two-dimensional, compensatory tracking and secondary visual and
auditory loading tasks. Performance measures were taken for 45 minutes of each hour.
Heart rate, respiration rate, and skin temperature measures were also recorded. Tracking
error scores on both axes were significantly larger under all vibration conditions than those
scores obtained during static test sessions. The two acceleration levels investigated did
not differentially affect tracking error. The results of a supplemental investigation
Indicated that tracking performance was degraded more by a spectrum that had peak power at
5 cps than one with a similar frequency content but with a peak power at 2 cps.
R 14

28,177
Graybiel, A. & Kellogg, R.S. THE INVERSION ILLUSION IN PARABOLIC FLIGHT: ITS PROBABLE DEPEN-
DENCE ON OTOLITH FUNCTION. Contract NASA Order R 93, BuMed. Proj. MRO05.04 0021, NAMI 974,
Rep. 134, July 1966, l

2
pp. USN Aerospace Medical Institute, NAMC, Pensacola, Fla.

The two-fold purpose of this report Is to describe brief experiments carried out in para-
bolic flight and to discuss the findings In the light of their possible implications for space
flight. Observations were made on normal Ss and deaf persons with bilateral labyrinthine de-
fects (L-D Ss) under 3 different conditions in parabolic flights: a) free-floating; b) re-
strained In a Fiberglas mold; and c) "standing" on the overhead during a modified parabola
generating about -0.05 0 unit. There were Interindividual differences in the reactions among
the normal but not among the L-D Ss. Some normal but none of the L-D Ss experienced a rever-
sal of their personal orientation with regard to up-down under all 3 conditions. This "rever-
sal" was considered to have Its genesis in the vestibular organs probably the otol Ith appara-
tus. Our findings are In accord with Russian reports describing feelings of inversion among
cosmonauts In orbital flight. Attention is called to the necessity of distinguishing between
information furnished by touch-pressure, kinesthesis, and stereagnosis under ordinary condi-
tions and agravic touch-pressure, agravic kinesthesis, and agravic stereagnosis.
R 12

28,178
Correia, N.J. & Guedry, F.E., Jr. MODIFICATION OF VESTIBULAR RESPONSES AS A FUNCTION OF
RATE OF ROTATION ABOUT AN EARTH-HORIZONTAL AXIS. Contract NASA Order R 93, BuMed. Proj.
MRO05.13 6001.1, NAMI 957, Rep. 129, March 1966, 13pp. USN Aerospace Medical Institute,
NAMC, Pensacola, Fla.

Eight men were rotated about an Earth-horizontal axis at velocities of 10 and 30 RPM.
Both nystagmus and subjective estimates of body position in space were modified by the high
rate of rotation. Ss who gave essentially veridical estimates of body position at 10 RPM
became disoriented at 30 RPM and gave responses closely resembling those of Ss with labyrin-
thine dysfunction. Ss who produced sustained unidirectional horizontal nystagmus during
constant velocity rotation at 10 RPM produced a reversing horizontal nystagnus during
comparable intervals of rotation at 30 RPM. Nystagmnus slow phase velocity for both 10 and
30 RPM exhibited a cyclic modulation which was related to orientation relative to gravity.
As In previous studies, sickness was produced by rotation about a horizontal axis, and a
relationship between mental task and incidence of sickness was again noted.
R6

28.179
Colehour, J.K. & Grayblel, A. BIOCHEMICAL CHANGES OCCURRING WITH ADAPTATION TO ACCELERA-
TIVE FORCES DURING ROTATION. Contract NASA R 93, BuMed. Proj. MRO05 13 0004.2, NAMI 959,
Rep. 3, April 1966, lOpp. USN Aerospace Medical Institute, NAMC, Pensacola, Fla. (Aero-
space Med., Dec. 1966, I112), 1205-1207).

To observe biochemical and associated changes attributable to living In a rotating
environment at varying rates of rotation. Accute exposure to a rotational velocity of
6.4 RPM in a room 15 feet In diameter resulted in mild stress effects presumably due to
Coriolis acceleration produced by head movements out of the plane of rotation However,
adaptation was rapid, and no further stress effects were observed when the rotational
velocity was increased to 10.0 RPM and later decreased to 3.2 RPM. It was further observed
that rotational-environment recumbency results in mild degrees of hypercalclurla,
hypercapnla. and reduced excretion rates of norpinephrine.
R9
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28,180
Chiles, W.D. ASSESSMENT OF THE PERFORMANCE EFFECTS OF THE STRESSES OF SPACE FLIGHT. Proj.
1710, Task 171003, AMRL TR 66 192, Dec. 1966, 29pp. USAF Aerospace Medical Research Lab.,
Wright-Patterson AFB, Ohio.

The performance capabilltles of the aerospace vehicle operator must be measured so that
the possible deleterious effects of the space environment can be detected at the earliest
possible point in a space mission. The Information obtained from such measures can also
be used to delineate the quality of man's contribution to system effectiveness and the data
may also be generalizable to other potential space vehicle missions, it is argued that
optimal generality and sensitivity of such performance measures will result from the use of
a synthetic task complex. This complex should require the operator to time-share among
tasks representative of the psychological functions to be exercised by the man in the kinds
of systems to which generalizations are to be made. The criteria to be met by such tasks
are listed, and a particular synthetic task complex Is described. Some evidence regarding
the sensitivity of these tasks to changes In operator functioning Is offered.
R 14

28,181
Plemme, T.E., Hyde, A.S., McCally, H. & Potor, G. Jr. HUMAN TOLERANCE TO Gz lO0 PERCENT GRA-
DIENT SPIN. Aerospace Mad., Jan 1966, -U(l), 16-21. (USAF Aerospace Medical Research
Laboratories, AFSC, Wright-Patterson AFB, Ohio).

Seven Air Force volunteers have been studied on a short radius (4 foot, 9 Inch) spin ta-
ble with the S restrained In the supine position, the Z-axis along the radius. Zero Gz was
effectively achieved at eye level; maximum G at the feet. At two arbitrarily selected rates
of onset (0.10 G per second and 0.05 per second) the tolerance to levels up to 7G maximum at
the feet has been determined. Electrocardiogram and respiration were monitored. Tolerance
end-points were defined as peripheral light loss, cardiac rates in excess of 170 per minute,
or the onset of such subjective symptoms as nausea, sweating, or lightheadedness. A logar-
Ithmic time duration curve may be constructed from 7 G, tolerable for 2 mn. 41 sec., through
I G, tolerable In excess of two hours (at which experiments were arbitrarily terminated).
This clearly exceeds tolerance to standard long arm centrifuge acceleration. At high G le-
vels, grey-out and tachycardla were found to be limiting; in the mid-zone range musculoskele-
tel discomfort of the back and lower extremities was prominent, but not as limiting as In
standard low gradient +Gz profiles. Corlolis phenomena were marked, and demanded fixation of
head position. Hematocrits and free fatty acids did not change as a function of G. load.
With these background data, one is now In a position to study the high gradient spin system
as a countermeasure to adverse effects of 'deconditloning" due to bed rest, water Ilmmersion,
etc.
R 13

28,182
McCoy, W.K., Jr. & Frost, GG. PREDICTOR DISPLAY TECHNIQUES FOR ON-BOARD TRAJECTORY
OPTIMIZATION OF RENDEZVOUS MANEUVERS. FINAL REPORT. Contract AF 33(615) 2353, Proj. 7184,
Task 718402, AMRL TR 66 60, April 1966, 44pp. USAF Aerospace Medical Research Lab., Wright-
Patterson AFB, Ohio. (Ritchie, Inc., Dayton, Ohio).

Predictor displays for orbital rendezvous present to the pilot target position, Inter-
ceptor position, and a continuous prediction of the Interceptor trajectory relative to the
target, Two experiments using rendezvous predictor displays are reported: a) a comparison
of on-line and off-line predictor techniques; and b) a comparison of Intermittent versus
continuous updating of the prediction. All conditions tested yielded successful rendezvous
performance. Off-lne prediction, where the pilot could, at will, Interrogate the
predictor without expending fuel, was demonstrated to be significantly better than on-line
prediction where the pilot could see only his actual predicted path. Intermittent updating
produced no significant degradation of performance with update rates as low as once per 50
seconds.
R6

28,183
USAF Translation Division. NEW ACHIEVEMENTS IN STUDY OF THE COSMOS. (SELECTED ARTICLES).
-PTS MT 63 256, March 1964, 49pp. USAP Translation Siy., Wright-Patterson AFB, Ohio.
(Transl: -N SSSR Vestnik 1963, 9, 9-16)1 (AD 602594)

The following 4 articles are contained In this report: a) Investigations of Cosmic Space
and the Upper Layers of Atmosphere; b) Flights of Ships 'Vostok-5' and 'Vostok-61; c) Cosmosand Life; d) Aurora Polaris and Radiation of the Night Sky.

28,184
Clark, H.J. OPTIMUM ANGULAR ACCELERATIONS FOR CONTROL OF A REMOTE MANEUVERING UNIT. Proj.
7184, Task 718401, AMRL TR 66 20, March'1966, 

2
8pp. USAF Aerospace MedIcal Research Labs.,

Wright-Patterson AFB, Ohio.

6 Ss successfully reoriented the attitude of a simulated remote maneuverIngunit (RMU) us-
Ing an on-off acceleration command control system. RMU attitude was determined solely by
viewing the space scene being televised by the RHU. That scene consisted of a spherical tar-
get, the earth horizon, and a star background, ell of which Interacted realistically as a
function of the S's RMU control2 inputs. The RHU was controlled under 3 conditions of angular
acceleration: 4, 8, and iZ°/sec . 4°/sec

2 
resulted In least expenditure of fuel and most

accurate rate control without a sacrifice In time, These results and 5s preference data
recommended pitch, yaw, and roll accelerations of 4°/sec

z 
when using an on-off acceleration

command control system. Ss relied primarily on the orientation of the earth horizon for RMU
roll reerence. Because the horizon was not always in view, errors In roll were significant-
ly greater than those In pitch and yaw. This result may have been an artifact of the simu-
lation; too few stars were simulated to allow their use as an adequate roll reference. Si-
multaneous or separate attitude control resulted in equally effective RMU reorientation. Si-
milarly, pilots and nonpilots performed equally well. However, pilots can usually be trained
faster than nonpilots. 0
R7
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28,185
Ferguson, J.H. & Hartley, J.L. AN EMERGENCY DENTAL KIT ENCASEMENT FOR USE ON EXTRA-
TERRESTRIAL MISSIONS. Contract AF 41(609) 2724, Task 775303, SAM TR 66 34, April 1966, 5PP.
USAF School of Aerospace Medicine, Brooks AFB, Tex. (Systems Research Laboratories, Inc.,
San Antonio, Tex.). (AD 634466)

Steps have been taken to construct an emergency dental kit for "buddy" or self-care
during prolonged space flight. Initial steps taken Included a material study, material
selection, a design study, prototype design, and destructive testing of a model. Also
Included Is an explanation of the properties of Lexan and Nopcofoam, the materials
selected, as well as of the other materials considered. A design based on sandwich
construction has been developed and the characteristics of this design are summarized.

28,186
.iLS Aerospace Information Division. BIOLOGICAL DATA ON THE NIKOLAYEV AND POPOVICH FLIGHTS.
AID WA 22, Rep. 5, Sept. 1962, 2pp. US Aerospace Information Div., Library of Congress,
Washington, D.C. (AD 621810)

Preliminary biological data show that Nikolayev and Popovich suffered no adverse effects
from the powered-flight portion (the launching phase) of their joint flights. The data in-
dicate that all the physiological systems functioned completely satisfactorily and that it
Is possible for man to remain for a long period of time in a state of sustained weightless-
ness. The physiological and psychological reactions of the men are very briefly discussed.

28,187
USAF Aerospace Information Division. BIOLOGICAL DATA ON THE NIKOLAYEV AND POPOVICH FLIGHTS.
AID WA 22, Rep. 3, AID Rep. 62 147, Sept. 1962, 

6
pp. USAF Aerospace Information Div., Li-

brary of Congress, Washington, D.C. (AD 621809)

On the basis of the preliminary data, It can be reported that Nikolayev and Popovich had
no difficulties during the powered-flight portion. Their physiological reactions differed
very little from those of Gagarin and Titov. Nikolayev's pulse rate rose to 120 and Popo-
vich's to 130. Their respiration rates were 10 and 20, respectively. In orbit under condi-
tions of weightlessness, their pulse and respiration rates rapidly returned to normal. After
the sixth orbit, the pulse rates of Nikolayev and Popovich were about 60 to 70 and the re-
spiration rates, 10 to 15. No pathological changes were noted on the ECGns of either cos-
monaut, and there were no noticeable disturbances in the records of the EEG, the electro-
oculograms, or in records of the skin-galvanic reactions. Much attention was paid to the
functional state of the vestibular apparatus In coordination with other closely connected
analyzers. The highly developed resistance of the cosmonauts to weightlessness was the re-
sult of their special training. Nonetheless, additional studies are necessary to elucidate
the effects of weightlessness, particularly reactions of other organs and systems of the hum-
an body.
R6

28,188
USAF Translation Division. LABOR (SELECTED ARTICLES). FTD TT 63 1045/i, Dec. 1963, i5pp.
USAF Translation Div., Wright-Patterson AFB, Ohio. (Transl: Trud (Russian), April 1962,
1-2). (AD 426671)

This report contains 3 articles which present some general observations and comments on
the first 2 Soviet space flights: "A year after the first flight,'" The first passer along
Interplanetary paths," "Beyond the limits of the atmosphere."

28,189
USAF Translation Division. IN SPACE NIKOLAYEV AND POPOVICH (SELECTED ARTICLES). FTD MT 63
196, Nov. 1963, 91pp. USAF Translation Div., Wright-Patterson AFB, Ohio. (Transi: 1zdanive
Gazety "Pravda", 1963, 147-155, 162-163, 164-167, 168-188). (AD 619547)

This document contains selections of articles on the Nikolayev and Popovich flight
preparation of the astronauts, their problems and duties, mission objectives and bimedical
activities.

28,190
USAF Foreign Technology Division. SOVIET AEROSPACE LIFE SUPPORT SYSTEMS. SELECTED ARTICLES
FROM: "AVIATION AND COSMONAUTICS (AVIATSIA I COSMONAVTIKE) 1-12, 1962." FTO ST 62 13, 1962,
80pp. USAF Foreign Technology Div., Wright-Patterson AFB, Ohio. (AD 419715)

This collection of selected articles in the field of Aerospace Life Support Systems covers
the following areas of interest: a) Space biology; b) Space Medicine (Physiological and Psy-
chological); c) Radiation Protection; d) Selection and training of Soviet Cosmonauts; e) De-
tailed reports of the experiences of 3 of the original Soviet Cosmonauts in orbiting space-
craft. This collection of articles has been assembled from translations of the monthly pub-
lication, Aviation and Cosmonautics ( Avlatslya I Kosmonavtika) formerly Herald of the Air
Fleet, a Journal of the Soviet Army Air Force published by the Military Publishing House,
Ministry of Defense, USSR.

28,191
USAF Translation Division. COSMIC RESEARCH. VOLUME 3INUMBER 5. FTD TT 65 1702/1+2, Jan.
1966, 234pp. USAF Translation Dil., Wright-Patterson !AFB, Ohio. (Trans!: lzdatel'stvo
Nauka, Russia, 1965, I(S), 667-809.). (AD 627587)

A collection of articles by different authors. Of possible Interest to human factors spe-
cialists is the article by Ye. Ye. Kovalev and others (pp 192-202) on radiation; B. I.
Davydov and others (pp 203-215) on radiation and acceleration; and M. A. Arsenyeva and others
(pp 216-234) on the Indifference of spaceflight and factors on hereditary structures In
animals.
R scattered
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28,192Reetz, At Jr. !(Ed.). SECOND SYMPOSIUM ON PROTECTION AGAINST RADIATIQNS IN SPACE. GATLINBURG,

TENNESSEE, OCTOBER 12-14, 1964. NASA SP 71, 1965, 551pp. Scientific & Technical Information
Div., National Aeronautics & Space Administration, Washington, D.C.

Many groups are engaged In research on the attenuation and penetration of high-energy
space radiation and on the development of methods for the design of shielding which affords
protection against the radiation. The purppse of the Second Symposium on Protection Against
Radiations In Space, like that of the First, was to bring these groups together to exchange
Information and share Ideas. The sessions are organized under the following headings: a) Ra-
diation environment In space; b) Biological effects of space radiation; c) The effects of
space radiation on materials; d) Shielding against space radiation; a) Symposium summary.
R many scattered

28,193
Hoffnan, T.L. THIRD BI-MONTHLY PROGRESS REPORT. I MARCH 1965-1 MAY 1965. EXPANDABLE
GEMINI TO MOL CREW TRANSFER TUNNEL. Contract AF 33(615) 2114, Rep. SP 4014, April 1965,
45pp. Lanele" Research Center, NASA, Hampton, Va. (Goodyear Aerospace Corporation, Akron,
Ohio). (AD 468579)

The program effort Is now directed toward the design and fabrication of the modular con-
cept crew transfer tunnel. Phase II detail design, analysis and test has been in progress
for 4 months with work proceeding satisfactorily in all 3 areas. Details of the present
state of the design, including structural design details, material properties and test result
are shown In appendix A, summary presentation, which was presented at SSD on 20 April 1965.u
The detail design Is approximately 90r complete at this time, and definite design requirementl
have been established for the remaining I0 %. Detail analyses Including structural, thermal,
meteoroid impact, and radiation are being performed, and all except the thermal analysis are
virtually completed. Specimen testing for vacuum, ultraviolet, toxicity, and permeability,
thermal, micrometeoroid Impact, and radiation is being conducted but Is not completed. Micro-
meteoroid Impact tests on unstressed composite wall specimens showed absolutely no damage to
the structural layer.

28,194
Shrixer, E.L. & Trexler, R.C. A DESCRIPTION AND ANALYTIC DISCUSSION OF TEN NEW CONCEPTS FOR
ELECTRONICS MAINTENANCE. Contract DA 44 188 ARO 2, DA Proj. 2JO24701A712 01) HumRRO Tech.
Rep. 66 23, Dec. 1966, 136pp. Human Resources Research Office, George Washineton University,
Alexandria, Va.

Ten new concepts of electronics maintenance are described and analyzed in this report.
These concepts differ from the conventional approach in that they advocate an equipment
analysis for troubleshooting be made once by experts, then transmitted to the repairman,
with appropriate supporting data, to obviate the need for repeated analyses by maintenance
personnel on the job. Evidence from experimental evaluations of some of the concepts
Indicates the potential for marked increases in proficiency and/or decreases in training
time as compared to current practice. Comparative evaluation of these concepts should
consider system-wide implications rather than any single index, such as reduced training time
or cost of preparation of manuals. It would appear that some maintenance situations would
be best served by a combination of features from several of the new approaches; in other
cases It Is possible that one of the concepts is uniquely suited to the particular circuitry
or equipment configuration.
R 25

28,195
Fraser, T.M. HUMAN RESPONSE TO SUSTAINED ACCELERATION. Contract NASr 115, NASA SP 103,
1966, 136pp. Scientific & Technical Information Div., National Aeronautic & Space Adminis-
ign, Washington, D.C. (Lovelace Foundation for Medical Education & Research,

Albuquerque, N.M.).

This report is the first In a series of studies concerned with human responses to envoron-
mental stress. its purpose is to provide a critical review of the open literature in the
field, and is Intended primarily for biomedical scientists and design enginsers. The paper
Is organized under the following chapter headings: a) Introduction; b) The Natural History
of Sustained Acceleration Stress; c) Physiological Effects of Sustained Acceleration; d) Tol-
erance to Sustained Acceleration; e) Performance During Sustained Acceleration; f) Conclu-
sions and Developments. (HEIAS)
R 199

28,196
Roth, E.M. BIOENERGETICS OF SPACE SUITS FOR LUNAR EXPLORATION. Contract NASr 115, NASA SP
84, 1966, 140pp. Scientific & Technical Information Div., National Aeronautics & Space
Adniniotration, Washington, D.C. (Lovelace Foundation for Medical Education & Research,
Albuquerque, N.M.).

In this review, the lunar surface is taken as a model of a typical extraterrestrial
environment. In Chapter I a review of the type of environmental information available
from recent astrophysical studies is presented. Chapter 2 is devoted to an analysis of the
metabolic load imposed on humans exercising under varied terrain and gravity conditions.
An attempt is made to analyze in detail the mechanics of locomotion so that the effects of
changing gravity conditions may be logically considered for different gaits and work loads.
In Chapter 3 the metabolic cost of mobility restriction in space suits is considered.
Chapter 4 is devoted to the problem of thermal control of lunar space suits, Both the
exchange with the external environment and metabolically produced heat are covered. The
problems of sensible versus latent heat loss in typical suit systems are reviewed. Several
approaches to the internal cooling loops are discussed. Chapter 5 presents a brief review
of the dangers of thermal overloads and water loss in man. These hazards are discussed In
the light of data presented In the previous chapters and suggestions are made for preventive
action.
R 352
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28,197
Fraser, T.M. PHILOSOPHY OF SIMULATION IN A MAN-MACHINE SPACE MISSION SYSTEM. Contract
NASr 115, NASA SP 102, 1966, 107pp. Scientific & Technical Information Div., National
Aeronautics & Soace Admlnistration, Washington, D.C. (Lovelace Foundation for MedicalEducation & Research, Albuquerque, N.M.).

This report examines the philosophy of simulation as it pertains to manned space
ictivitles, with a particular orientation to research In the life sciences. Included are
Jiscusslons on the nature of simulation; prerequisites for simulation; the fidelity,
*eallsm, and transfer of training; and the use of manned simulators,
t 76

28,198
Potter, K.W., Tulley, A.T. & Reed., L.E. DEVELOPMENT AND APPLICATION OF COMPUTER SOFTWARE
TECHNIQUES TO HUMAN FACTORS TASK DATA HANDLING PROBLEMS. FINAL REPORT. Contract AF 19
(628) 3418, Proj. 1710, Task 171006, AMRL TR 66 200, NASA PR 115, Dec. 1966, 165pp. USAF
Aerossace Medical Research Labs., Wright-Patterson AFB, Ohio. (System Development Corpora-
tion, Santa Monica, Calif.).

Research leading to the application of computer software techniques for handling human
!actors task data generated in support of aerospace system development programs Is discussed.
t is recognized that data handling techniques must be developed In context with their total

operative environment. A concept of an operational data management system for storing,
processing, and retrieving human factors task data in a government/contractor environment Is
discussed and Illustrated. This concept is predicated On the assumption that a user-
oriented computerized data system will help draw human factors specialists closer to their
data. Five problem areas, considered to be fundamental to the development of data handling
techniques, were researched. These areas are: a) analysis of human factors task data, data
relationships, and classification schemes; b) application of vocabulary and thesaurus
techniques to Increase the effectiveness of communication among man/machine/software
functions; c) application of computer storage and retrieval techniques to human factors task
data; d) application of analytical and simulation techniques to human factors task data; and
a) application of current awareness techniques to provide notifications of data availability.
R 66

28,199
Hrlbar V.F. EXPANDABLE STRUCTURES FOR CONSTRUCTION OF ASTRONAUT TRANSFER TUNNEL. Contract
AF 04(995) 469, Rep. TOR 469(5107 15) 11, Feb. 1965, 

4
3pp. USAF Comnander Soace Systems

Div., Los Angeles, Calif. (Aerospace Corporation, El Segundo, Calif.). (AD 484347)

This study investigates the feasibility of using the expandable concept for construction
of a transfer tunnel from Gemini B to the Manned Orbiting Laboratory. Current and advanced
technology of expandable and/or Inflatable structures and data to support its application
are presented. The effect of space environment on materials of construction, In addition to
various design configurations, properties of reinforcement, elastomers, and fabrication
methods are also presented. The study Indicates that current technology of expandables Is
sufficiently advanced such that the construction of an expandable tunnel can be realized If
materials, fabrication methods, and design are properly chosen. A self-erectable double-
wall composite consisting of a preformed foam Interlayer capable of expanding (elastic
recovery concept) is considered the best design approach.
R 30

28,200
Dodge, C.H. SOVIET BIOTECHNOLOGY AND BIOASTRONAUTICS. DECEMBER 1964-JUNE 1965. Contract
72202, Proj. PT A67002, ATD WA 22, ATD Rep. 66 14, Rep. 2, Feb. 1966, 

228
pp. US Aerospace

TZchnoloov Div., Library of Congress, Washington, D.C. (AD 634113)

This compilation of abstracts Is based on Soviet-Satellite open sources published 1962-
1965. It reflects Soviet research In the fields of space biology, bloastronautics, and bio-
technology published for the most part during the last quarter of 1964 and the first two
quarters of 1965. There are 132 entries in the form of Indicative abstracts, expanded ab-
stracts, and analytical reviews; these entries have been arranged In 11 parts according to
the subject: Part I. Effects of altered gravity (15 entries); Part II. Effects of vibration
on physiological function (5 entries); Part III. Biological effects of radiation (12 entries)
Part IV. Effects of hypothermla on mammals (7 entries); Part V. Effects of altered gas envi-
ronments (34 entries); Part VI. Effects of combined stresses (12 entries); Part VII. Biomed-
ical effects of space flight (6 entries); Part VIIi. Life support systems (8 entries); IX,
Human engineering and man-machine factors (Ilentries); Part X. Monitoring, blotelemetry, and
data processing (16 entries); Part XI. Miscellaneous: Future flights, exobiology, ecophyslol-
ogy ( 6 entries). The first page of each part contains a list of the entries by number, ti-
tle, and page number. Also included In the report are an alphabetical author index ( inclu-
ding co-authors) and an alphabetical subject index.

28,201
Dodge, C. H. SOVIET BIOTECHNOLOGY AND BIOASTRONAUTICS. JUNE 1965--DECEMBER 1965. Contract
72202, Proj. PT A67002, ATD WA 22, ATD Rep. 66 75, Rep. 3, TT 66 62371, June 1966, 163pp.
US Aerospace Technology Div., Library of Congress, Washington, D.C. (AD 639781)

This compilation of abstracts Is based on Soviet-SateIite-Western open sources published
In 1965. The third in a series, this report reflects Soviet research In the fields of bloas-
tronautics, space biology, and space-oriented biotechnology published during the last 3 quar-
"ters of 1965. There are 93 entries in the form of Indicative abstracts, expanded abstracts,
and analytical reviews designed to present as much quantitative data as Is permissible with-
In the IlImitation of the abstracting format. These entries have been arranged In 9 Parts
according to subject area: Part I. Biomedical effects of altered gravity (10 entries); Part
I1° Biological effects of vibration and ultrasound (5 entries); Part IIio Radiation effects,
dosimetry, and technology (23 entries); Part IV. Biological effects of radio frequency and
magnetic fields (10 entries); Part V. Effects of altered gas environments (10 entrIes); Part
VI. Effects of combined spaceflight factors (12 entries); Part VII; Life support systems (7
entries); Part VIII. Cosmonaut training, human engineering, and man-machine factors (7 en-
tries); Part IX. Biomedical monitoring, biotelemetry, and biotechnology (9 entries). The
first page of each part contains a list of the entries by number, title, and page number.
Not Included In this report Is material from PKB-4 ("Problems of Space Biology", v, 4, 1965).
Included In the report are an alphabetical author Index and an alphabetical subject index,
There is no bibliography.

R many
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28,202
Kellogg, R.S. £ Grayblel, A. LACK OF RESPONSE TO THERMAL STIMULATION OF THE SEMICIRCULAR
CANALS IN THE WEIGHTLESS PHASE OF PARABOLIC FLIGHT. Contract NASA Order R 93, BuMed Proj.
MR005.04 0021, NAMI 977, Rep. 136, Aug. 1966, 9pp. USN Aerospace Medical Institute, NAMC,
Pensacola, Fla.

The objective of this study was to clarify the mechanism of caloric nystagmus In man by
conducting the test In weightlessness. 8 Ss were selected on the basis of a strong nystag-
mus response to Irrigation with Ice water. Nystagmus was determined by oscillograph tracings
and direct observation, and, In addition, subjective responses of the subject were obtained.
The experimental evidence Indicated that, under the conditions of this experiment, zero gra-
vity completely suppressed caloric nystagmus. This supported Barany's original hypothesis
that caloric nystagmus was dependent on difference In specific weight of the endolymph In
the horizontal canal.
R ii

28,203
Walker, S.C., Pratt, C.L. & Goodnight, F.M. INTEGRATED BACK-PACK MANEUVERING UNIT PROPUL-
SiON STUDY AND EXHAUST PLUME HEATING ANALYSIS. Contract AF 33(657) 10408, Proj. 8170, Task
817008, ASO TOR 63 729, AER 00.252, Sept. 1963, 

22
3pp. USAF Aero Propulsion Lab., Wright-

Patterson AFB, Ohio. (Astronautics Div., Chance Vought Corp., Dallas, Tex.).

Two technical problems related to the Astronaut Maneuvering Unit are treated. The prob-
lems are: a) heating associated with the Impingement of the rocket exhaust on space suit sur-
faces, and b) the performance of inert heated gases as propellants. Methods for predicting
rocket exhaust heating rates In space are presented and results are compared with test data.
Effects of plume heating of an H0 monopropellant exhaust from a typical motor placement Is
summarized. The results obtaIneB from several heated gas propellant tests are reported and
compared to theoretically predicted performance. The analytical and experimental techniques
utilized are discussed In detail. The refrigerants, Freon 115 and Freon C318 show the high-
est density Impulse and lowest wAight. Freon 115 Is recommended for use due to the lower
storage temperature required. The design and performance of a heated gas system Is compared
to a hydrogen peroxide system, each to be operational In 1965. The heated gas system Is 3
times as large and 2 and one half times as heavy as the peroxide system.
R 39

28,204
Kosenkov, M.M. & Kuz'nlnov, AP. SOME RESULTS AND PROBLEMS OF OBSERVATION UNDER SPACEFLIGHT
CONDITIONS. Report from: "Ill international Symposium on Bioastronautics at San Antonio,
Texas, 16-18 Nov. 1964." TT 65 61075, FTD TT 65 i/I, Jan. 1965, 7PP. USAF Translation Div.,
Wright-Patterson AFB, Ohio. (Transl: (Russian) (AD 610378)

The great role of the visual apparatus in carrying out human functions during space
flight determines the significance given by physiologists and engineers to the questions of
the state of the visual analyzer during space flight under the influence of various types
of adverse factors. Soviet scientists and engineers, specialists In engineering psychology
and ophthalmologists have carried out experimental studies, using for this purpose the
Vostok and Voskhod launches. The design of these ships permits observing the earth's
surface with the unaided eye. The spectral sensitivity of the eyes under conditions of
weightlessness; - a check of the visual acuity of cosmonauts both as the vehicle approaches
orbit and under conditions of orbital flight; - a determination of the possibility of i.den-
tifying various natural formations on the earth; - a determination of optimum illuminating
conditions Inside the ship's cabin. (UDC)

28,205
Roberts, F.W. CREW TRANSFER BRIEFING. Contract AF 04(695) 469, Rep. TOR 469(5107 15) 7,
Sept. 1964, Sipp. USAF Comsander Space Systems Div., Los Angeles, Calif. (Aerospace
Corporation, El Segundo, Calif.). (AD 484211)

This report describes a briefing on MOL (Manned Orbital Laboratory) crew transfer techni-
ques. Design studies, costs and schedules are given. The presentation employs graphic and

Sap (HEIAS

28,206
Gini, B., Enright, J.J., Byrne, A.F., Burton, T., et al. SPACE FEEDING. A CLOSED ECOLOGICAL
SYSTEM FOR EXTENDED TRAVEL. A REVIEW OF PERTINENT LITERATURE. June 1960, 44pp. USA
Ouartermaster Food & Container Institute for the Armed Forces, Chicago, Ill. (AD 464278)

A review discusses the use of algae in establishing a closed ecological system for exten-
ded space explorations. Special emphasis Is given to reports on the use of algae for gas ex-
change and to those reports which contribute knowledge of rapid growth for future use in food
production. To establish a self-sustaining system except for energy supply, it is necessary
to consider waste utilization, miniaturization of the algal growth chamber due to space li-
mitations and possible mutation effects to determine the reliability of the system. There-
fore, brief reviews on human and animal waste utilization In relation to the growth of algae
are presented as well as pertinent knowledge concerning photosynthetic efficiencies and ef-
fects of radiation on algae. As an adjunct , a section is presented on tissue culture tech-
niques for consideration as a means of providing additional nutrition but little or no solid
waste for the future space travelers and for any possible possible emergency conditions that
may arise.
R 175

28,207
Celentano, J.T. & AmoreillI, D. CREW STATUS IN VARIOUS SPACE CABIN CONFIGURATIONS AND VOLUMES,
Report from: "Third International Congress on "Man & Technology in the Space Age," Milan,
Italy, April 21-27, 1963." NAA SuID F029, April 1963, 

2
5pp. Space & Information Systems

Div., North American Aviation, Inc., Downey, Callf. (AD 457775)

The paper discusses a series of crew confinement studies in a variety of simulated space
cabins. The basic test plan and various cabin designs are defined. The biological measure-
ments made during the studies, including physiological and metabolic determinations, are re-
ported and discussed. Comparisons relating crew status to cabin configurations and volumes

are made.
R 13
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28,208
Freedman, T. & Linder, G.S. CAN MAN BE MODIFIED. NAA SglD Rep. E428, Rep. 2601 62, Nov.
1962, l

4
pp. Space & Information Systems Div., North American Aviation. Inc., Downey,

Calif. .(AD 457796)

Considering present knowledge of man's past adaptation to adverse environments and
present scientific knowledge, it may be in order to consider adapting man to accomodate to
some of the extremes of the space environment, instead of putting the entire load on the
designer.

28,209
Duke, C.M., Jr. & Jones, M.S. HUMAN PERFORMANCE DURING A SIMULATED APOLLO MID-COURSE NAVI-
GATION SIGHTING. M.S. Thesis. Contract HAS 9 153, DSR Proj. 55 191, June 1964, 48pp.
Instrumentation Lab., Massachusetts Institute of Technoiov, Cambridge, Mass. (AD 610526)

3 Ss were used. Each performed the superposition task by using a set of hand controllers
until the star was on top of the landmark, as seen through the sextant telescope, At this
point the S pressed a "HARK" button, which recorded the error that he made in seconds of
arc. For each given set of conditions, the S performed the task 25 to 30 times. For each
series, the mean error was computed (absolute mean distance from perfect superposition).
Statistical tests were then applied to these means to check for significant changes In
error due to changing one of the variables.
R 23

28,210
Bedard, E.M. RESEARCH FOR A HEAD ENCLOSURE FOR AEROSPACE ENVIRONMENTS. Contract AF 33(616)
8255, Proj. 6301, Task 630104, Oct. 1963, 19pp. USAF 6R7Oth Aerosoace Medical Research Labs.,
Wright-Patterson AF8, Ohio. (David Clark Company, Inc., Worcester, Mass.). (AD 423943)

A comprehensive study was made of possible design and fabrication approaches for a light-
weight head enclosure for aerospace environments. Tile prototype dome was designed and devel-
oped following careful evaluation of the requirements. The transparent hemispherical dome is
hinged In the back and is attached to the standard A/P 22S-2 full pressure suit by aluminum
locking rings. The convoluted neck joint restraint material Is Link-Net of Dacron. The dome
Is supported by braces resting on the shoulders. An anti-buffeting helmet of lightweight
cotton twill houses the energy absorbing pads of Ensolite, the communication system and
Straightaway Ear Protectors.

28,211
Zvara, J. & Schroeder, R.L. RECOVERY CONTROL FOR CONTINGENCY RETURNS FROM LUNAR FLIGHTS.
Report from: "American Astronautical Society National Meeting on Space Rendezvous, Rescue
& Recovery, Edwards AFB, California, September 1963." Rep. GM13.7A(5M)1163, Dec. 1963, 17pp.
Systems Requirements Dept., Raytheon Company, Waltham, Mass. (AD 425902)

This paper discusses the problems involved in safe recovery of the crew and spacecraft
from lunar flights under contingency situations. Feasible concepts are discussed which
would provide recovery support from aborts in all phases of the lunar mission. Data are
presented on aborts during powered boost, lunar Injection, translunar flight and lunar orbit;
and on the maneuverability of an Apollo-type spacecraft during re-entry, InterpretatiOns of
these data are made to establish recovery control requirements. A recovery control concept
employing high-altitude, long-endurance aircraft as mobile tracking stations Is presented.
R8

28,212
Amore11i, D., Celentano, J.T. & Peters, B.G. RELIABILITY AND THE MAN SUBSYSTEM. Report from:
"Fifth International Symposium on Space Technology & Science, Tokyo, Japan, September, 2-7,
1963." NAA S&ID F705, Aug. 1963, i6pp. Space & Information Systems Div., North American
Aviation. Inc., Downey, Calif. (AD 459187)

This paper discusses the concept of reliability and the relationship of man to total
system reliability. Techniques of determining reliability are considered. Examples of
man's contribution to the rellability of aircraft and spacecraft systems are discussed. It
Is the thesis of this paper that the ability of man to manually override, maintain, and
repair provides the means by which space mission success can be assured.
R7 

28,213
Zaganescu, F. A BRILLIANT NEW VICTORY OF SOVIET COSMONAUTICS: VALERI BILOVSKI AND
VALENTINA TERESHKOVA IN A NEW COSMIC TANDEM. FTD TT 64 34/1+2+3+4, May 1964, I3pp. MSAE
Translation Div., Wright-Patterson AFB, Ohio. (Transi: Stlinta Si Tehnica (Rumanian),
1963, 7, 13-15). (AD 600610)

In this new space expeditlon, the main task assigned to the fl'ight'was the problem of
studying the Influence of the various factors of cosmic flight on the human organism, both
as regards prolonged staying In orbit, and as to comparing the effects of these factors on
the organisms of man and woman. In addition to these tasks, which require new, Iomplex
medical biological research work, the proving and improvement of the systems of manned
space vehicles, especially under conditions of group flying, was continued. The new flight
through its characteristics, organization, duration and objectives, can be considered as a
stage of the greatest Importance in the progress of man's penetration Into cosmic space.
(DoC)
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28,214
Heyde, J.S., Jr. FEASIBILITY OF A TRACTOR TYPE SELF-MANEUVERING UNIT. M.S. Thesis. Rep.
GA/Phys/64 4, Aug. 1964, 74pp. USAF Institute of Technology, Wright-Patterson AFB, Ohio.
-(AD 605486) i

A small, unstablIzed, tractor type, self-maneuvering unit (SMU) Is not considered a sa-
tisfactory vehicle for extra-vehicular travel In space. A pendulum analogy of flight does
not prove a satisfactory method of analyzing the space flight characteristics of an unstabl-
lized system because of the pilots lack of a good reference system and thrust direction in-
dicator. A space flight simulator study reveals that using pitching and yawing thrust to
control the main thrust vector of a stabilized SMU, the rendezvous with a target over dis-
tances up to five hundred feet is a relatively simple maneuver. No reverse thrust Is neces-
sary to reduce terminal velocity because of the small velocity build-up in flight. However,
when the conditions of off-center thrust are simulated by providing a constant roll rate the
percentage of hits on the target is reduced from a mean value of 90% to 17%; moreover, the
terminal velocity Increases to the point where retro-thrust Is needed to provide a safe land-
Ing. The tractor type SMU Is a very risky method of transportation which requires a very
skilled operator to obtain even minimum success.
R 25

28,215

USAF Translation Division. FIVE MILLION KILOMETERS IN SPACE. FTD i 64 119/1+2+4, April
1964, 1pp. USAF Translation Div., Wright-Patterson AFB, Ohio. (Transl: Priroda (Russian)

1963, 7, 11-18). (AD 601070)

A popularized account of the flights of Vostok-5 and Vostok-6. (DDC).

28,216
Schmall, R.A. & Wittmann, T.J. DESIGN AND OPERATION OF A SPACE RENDEZVOUS SIMULATOR.

Contract AF 33(615) 1125, Proj. 8170, Task 817008, Nov. 1964, 22pp. USAF Aero Propislon

Lab., Wright-Patterson AFB, Ohio. (Technology Incorporated, Dayton, Ohio). (AD 609748

A one degree-of-freedom rendezvous simulator was designed and constructed to simulate a
2500-foot rendezvous to determine an astronaut's ability to make a tolerable impact upon a
spacecraft when the astronaut is propelled from a first spacecraft by a self-contained, six
degree-of-freedom Astronaut Maneuvering Unit (AMU). Conducted in a 270-foot, light-tight
photometric tunnel, each run comprised two portions: a) one with an illuminated target appro-
priately increasing In size to give the effect of motion while subject and target remained
stationary, and b) the second with the target full size while a light-weight cart carried

the target along the tunnel tracks to produce actual motion. Test results from 30 human Ss
revealed that AMU's 20-pound retrothrust would be more than adequate to decelerate from the
test closing velocities to a tolerable impact. Autokinetic effects causing the appearance c
false target movement and other effects, such as those which might result from a stellar
background and a S's having 2 or more angular degrees of freedom, prompted recommendations
for provisions to be Incorporated in a future test facility.

28,217
Metlay, W., Katz, M.S., Cirincione, P.A. & Tolhurst, B.C. VERTICAL ORIENTATION IN A HOMO-
GENEOUS ENVIRONMENT. Tech. Rep. NAVTRADEVCEN IH 19, Oct. 1964, 9pp. USH Training Device
Center, ONR. Port Washington, N.Y. (AD 608568)

Since earlier work investigating the problem of target acquisition and positioning ad-
justment In a homogeneous environment was directed at horizontal accuracy, the present study
was conducted in order to define possible relationships between the ability to position a
target in the vertical axis and in the horizontal. 4 Ss were required to reposition, to
geometric center, 3 targets which originated from 6 locations, in the vertical axis. In
addition, Ss were also required to reposition I of the targets along the horizontal axis.
The results for vertical and horizontal accuracy could not be determined separately since
vertical and horizontal trials were interspersed in the same experimental series. However,
what was shown clearly was that feedback, in terms of knowledge of where geometric center is
located, can significantly affect vertical and horizontal positioning. It was suggested that
a study be conducted to determine whether feedback can be used, and to what degree, to shape
an Individual's orientation response in the homogeneous environment.
R4

28,218
Martin, C.P., Long, G.E. & Ritchie, M.L. CONTROL-DISPLAY STUDY FOR ORBITAL RENDEZVOUS.
VOLUME II. CONTROL-DISPLAY DEVELOPMENT. FINAL REPORT. Contract AF33(657) 7904, Proj. 6190,
Task 619005, FDL TDR 64 94, Oct. 1964, 143pp. USAF FiWhtyamcs Lab. Wright-
Patterson AFB, Ohio. (Ritchie, lncorporited,Dayt Ohio . (AD 45303d)

The general purpose of this volume was to study the control of orbital rendezvous by a
human operator. The study began with the physics of the rendezvous situation and a
consideration of possible ways of performing rendezvous. A reasonable technological
framework was selected by making decisions about the nature of the vehicle, the sensing
system, and control equipment. This framework was then used as the foundation upon which
subsequent decisions Involving human operator-controlled orbital rendezvous could be
based. Three phases of rendezvous were identified: a) Open-loop gross orbital corrections,
b) Closed-loop terminal approach, and c) Docking. The termlnai phase was emphasized first
in the study and a tactic for the maneuver was developed which incorporated flexible but
accurate manual control using relatively simple sensing, computational, and display
equipment. The problem analysis and display-control system development are documented.
A 130
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28,219
Ritchie, M.L. CONTROL-DISPLAY STUDY FOR ORBITAL RENDEZVOUS. VOL III. SIMULATOR EVALUATION
OF TERMINAL PHASE. FINAL REPORT. Contract AF33(657) 7904, Proj. 6190, Task 619005, FDL TOR
64 94, Oct. 1964, B5pp. USAFFliht Dynamcs Lab., Wright-Patterson AFB, Ohio.
(Ritchie, Incorporated, Dayton, Ohio 453(A d 3339)

An experiment Is described which provided a simulator evaluation of a control-display sys-
tem designed to allow an astronaut flexible but precise control over the terminal phase of
the rendezvous. Among the displays used was the Rendezvous Vector Display, which showed the
pilot the vector veiocity relations required to control the vehicle path in the "by-pass
plane". Pilot performance was accurate and flexible with little training. Approaches were
made reliably to as close as six feet on instruments alone. The conclusions are that any lI-
mitation on rendezvous maneuver from 50 miles to 6 feet are not limitations of human perfor-
mance but of the sensing equipment.

28,220
Dole, S.H. THE ECOLOGICAL COMPLEX IN EXTRATERRESTRIAL BASES. Report from: "Third Annual
Meeting, Working Group on Extraterrestrial Resources, November 18-20, 1964." Nov. 1964,
8pp. Rand Corporation, Santa Monica, Calif. (AD 608840)

Several desirable requirements for life-support systems In extra-terrestrial bases are
discussed: high reliability, minimum weight transported from Earth, ease of Installation
and maintenance, effective conversion of metabolic waste products, and maximum use of Indi-
genous supplies and materials. (DDC)

28,221
Haffner, J.W. & Beever, E.R. EFFECTIVE MARS MISSION RADIATION DOSES. Contract NAO 2 1408,
SID 64 1298, Rep. F3130, July 1964, 34pp. Space & Information Systems Div., North American
Aviation, Inc., Downey, Calif. (AD 459190)

The radiation environment encountered by astronauts on a round trip from Earth to Mars
was examined. While the trapped radiation belts and the galactic radiation are relatively
unimportant, (the former because they are traversed in 15 minutes; the latter because of
their low flux) solar proton events on a mission of this duration (400-480 days) require thg|
the astronaut be shielded while these events are taking place. It was found that -1O gm/cm'
shielding will provide adequate shielding from the critical organ concept, even without
making use of the concept of biological recovery. Making use of biological recovery via the
ERD (effective residual dose) concept showed that even on a whole body basis the effective
dose never exceeds 110 Rem and decreases (after the Tission has been completed) to 30 Rem.
Since many spacecraft designs Incorporate 5-10 gm/cm material anyhow, space missions such
as the class considered are quite feasible from the standpoint of the space radiation
environment.
R 10

28 '223

Huertas, J. & Graybiel, A. (Chm.) SECOND SYMPOSIUM ON THE ROLE OF THE VESTIBULAR ORGANS
IN SPACE EXPLORATION. Report from: 'Symposium held at Ames Research Center, Moffett Field,
California, January 25-27, 1966." NASA SP 115, 1966, 31

2
pp. National Aeronautics & Sace

Administration Washington, D.C. (Ames Research Center, NASA, Moffett Field, Calif. & USN
Aerospace Medical Institute, NAMC, Pensacola, Fla.).

These proceedings are the record of the second symposium of a series on gravitolnertlal
receptor mechanisms and related systems In aerospace flight and add to information presented
In the proceedings of the first symposium. In this volume the reports follow the order of
presentation in the meeting, thereby preserving the proper continuity of the discussions.
The 3 central themes underlying the plan for the conference were: a) the presentation of
practical problems posed by welghtlessness and subgravity states, Including the need for ar-
tificial gravity as it might be revealed by exposing animals to weightlessness over extended
periods of time; b) up-to-date review articles presented by outstanding authorities in their
subspecialtes; and c) brief reports on current investigations with special emphasis on the
genesis of 'vestibular' nystagmus when animal or human subjects are exposed to certain pat-
terns of linear accelerations and the possibly related phenomenon of modulation of canailcu-
far nystagmus by linear accelerative forces. 25 articles are Included.
R manv

28,224

Kroshkln, M.G. & Samarin, V.G. FIVE YEARS OF SOVIET SPACE INVESTIGATION. TT66 60077, FTD
MT 65 64, Oct. 1965, 19pp. USAF Translation Div., Wright-Patterson AFB, Ohio. (Transi:
AN SSSR Mezhduvedmstvennyy Geofizicheskiy Komitet. XIII Razdei Programmy MGG.
Gravimetriya. Sbornik Statey (Russian), Moscow, 1963, 13, 80-93). (AD 625300)

This survey is a short reference of the basic stages of space investigations carried
out in the Soviet Union during the 5 years (1958-1962) of the space era. Data are given
on all Soviet spacecraft launched in 1957-1962.
R 41

28,225
Lockheed Aricraft Corporation. GEMINI AGENA TARGET VEHICLE. REPORTS BIBLIOGRAPHY. Contract
AF 04(695) 129, Rep. LMSC A605144, Sept. 1964, l

2
pp. Missiles & Space Company, Lockhee

Aircraft Corp., Palo Alto, Calif.

The bibliography lists Gemini ATV reports in 2 ways: numerically by LMSC number and by
subject matter. The subject categories are as follows: a) Communications and control system
reports; b) Engineering/Technfcal reports; c) Facilities reports; d) Flight planning reports;
e) Human factors reports; f) Service, maintenance, and operation manuals; g) Presentations
and briefing aids; h) Product assurance reports; I) Progress reports; j) Propulsion systemreports; k) Study reports; and I) Test reports. This document covers Gemini ATV reports
published prior to 30 June 1964.
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28,226
North American Aviation, Inc. HYPOTHEPiI1A AND ARTIFICIAL HIBERNATION FOR SPACE TRAVEL, A
SURVEY. NAA SID 63 354, March 1963, 45pp. Spate & Information Systems Div., North American
Ijatj orhe., Downey, Calif. (AD 421543)

A survey Is presented of the research problem of sending a man on a long space voyage In
a state of hypothermla or artificial hibernation. Bibliographic references Include foreign
language literature as well as English.
R 193

28,227
Kuznetsov, A.G., Agadzhanan, N.A., Dianov, A.G. & Zarov, S.G. HIGHLIGHTS OF FOREIGN BIO-
ASTRONAUTICS. EVALUATION AND SUMMARY OF SOVIET REPRINT: EFFECTS ON THE ORGANISM DUE TO PRO-
LONTED CONFINEMENT IN AN ARTIFICIAL ATMOSPHERE. AMD TR 64 20, Dec. 1964, lIpp. USAF Aero-

tE.JIU. it!Si 9_L ,P , Brooks AF , Tex. (AD 455142)

This report evaluates and comments on reported Soviet results of prolonged confinement In
a sealed cabin in which the Ss developed: symptoms of general asthenia, accompanied by
an increase in pulse rate and in the time required for its return to normal after physical
stress; a redtction in oxygen consumption; deterioration of static endurance and muscular
strength of various muscle groups; a reduced resistance to overloads; an increase In S's
irritbility and fatigue; a decrease in appetite; and a lowering of task motivation toward
the end of the experiment.

28,228
USAF Aerospace Medical Division. HIGHLIGHTS OF FOREIGN BIOASTRONAUTICS. VOL 1, NR. 12.
AMD TR 64 7, June 1964, 

2
pp. USAF Aerospace Medical Div., Brooks AFB, Tex. (AD 450333)

This article Is an evaluation of the Soviet paper "Manned Space Flight" (HEIAS 28,459).
The orthostatic test taken on Cosmonaut Bykovsky, even 2 days postfiight, revealed signifi-
cant residual intolerance to the upright posture evidenced by cardiovascular responses. In
addition, he demonstrated during the immediate postflight phase a 30-35 percent decrease In
exercise tolerance as evidenced by oxygen consumption rates during a standard exercise test.
This presumably reflects decreased cardiorespiratory and muscular reserves. Both this and
the tilt-table results appear quite definitely to relate to the prolonged weightlessness de-
conditioning effects and corroborate similar results obtained on Schirra and Cooper. Such
effects promise to be time-dependent; I.e., the longer the weightlessness exposure time
the more pronounced will be the biologic effects. Bykovsky's postflight effects were of a
much more substantial nature than those reported previously for Titov, although, even In TI-
ton, tilt-table response was altered up to 23 hours postflight. Similarly, In the US astro-
nauts, Schirra's 6-orbit effects were less pronounced than those from Cooper's 22-orbit trip.
The postflight encephalographic changes, reported for the first time, are of unestablished
etiology and the Soviets offered no further clarification of these results. Apparently, post
flight fatigue persisted at least several days. The postflight weight loss reported for the
cosmonauts directly supports predictions made from ground-based research concerning bodyfluid response to gravity. In summary, the Soviets acknowledged the potential significance
of deconditLioning against prolonged weightlessness.

28,229
USAF Aerospace Medical Division. UIGHLIGHTS OF FOREIGN BIOASTRONAUTIgS, VOL 2, NR 2.
AMD TR 64 14, Aug. 1964, 17pp. USAF Aerospace Medical Div., Brooks AFB, Tex, CAD 4503381

A summary of Soviet experience with weightlessness In orbital flight, and data on Soviet
manned space flIghts. (DDC)

28,230
Moede. L.W.,De ZubeL.H., & Steranka, J., Jr. RESEARCH AND DEVELOPMENT OF UNPOWERED
PERSONAL TRANSMITTER TECHNIQUES. FINAL REPORT. Contract AF 33(615) 2206, Proj. BPSN: 5 6339
433506, Task 433506, AFAL TR 66 25, Jan. 1966, 5Opp. USAF Avionics Lab., Wright-Patterson
ArB, Ohio. (Datametrics Corporation, North Hollywood, Calif.). (AD 478317)

In the absence of the Earth's atmosphere, mlcrowatt voice modulated tramsmItted power
will be capable of providing limited range communication between astronauts outside a space
capsule and the capsule Itself and among the astronauts. Such mlcrowatt RF power can be
generated with no external source of power except the acoustic energy of the voice. To
demonstrate the utility of such a system, three miniature transceivers and one AC powered
transceiver were constructed with provisions to Interconnect any of the units Into the
AN/AIC-18 Intercommvunlcation system. Subsequent testing of the completed system demonstrated
usable communication for a distance in excess of 300 feet from the hand held transceivers to
the AC povered transceiver and over 2500 feet from the AC powered transceiver to the hand
held transceiver.
R6

28,231
TeIxelra, C - INVESTIGATION OF "SPACE RESCUE BY A NON-REENTRY MODULE CONCEPT". Proj. 1362,
Task 136206, ASD TM 62 26, April 1962, 35PP. USAF Flight Dynamics Lab., Wright-Patterson
APR, Ohio. (AD 447774)

This paper presents the results of an In-house Investigation of the feasibility of space
rescue by a non-reentry module. Possible hazards to space crews and the subsequent require-
ments of a rescue module are discussed. Wherever possible, comparisons are made with other
rescue techniques In an attempt to arrive at the optimum concept.
R 11
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28,232
Olewinski, W., Marton, T., Wilder, L. & Knipe, R., at al. RESEARCH STUDY OF THE BIOMEDICAL
ASPECTS OF THE PROPOSED AEROSPACE ENVIRONMENTAL CHAMBER. Contract AF 40(600) 1012, ProJ.
7778, Task 777803, AEDC TOR 63 256, Dec. 1963, 223pp. USAF Arnold Enoineerlna Develooment
Center, Lackland AFB, Texas. (Missile & Space Div., General Electric Company, Valley Forge,
Penn.).

This report describes the work done during a research study for Arnold Engineering Devel-
opment Center. The purpose of the study was to determine biomedical requirements and provide
design criteria for a man-machine system configuration for use In the Proposed Aerospace Sys-
tems Environmental Chamber. The major portion of the study considers the chamber where man
will be introduced as a member of the crew of a test vehicle or, If necessary, to rescue per-
sonnel inside the chamber in case of emergency. Emergency chamber repressurization was not
considered acceptable for rescue purposes. This portion of the study describes the emergen-
cies and rescue procedures to be used in the chamber. Equipment Including manipulators,
pressure suits, pressurized capsules and associated life support equipment, transport equip-
ment, personnel locks, and biomedical equipment were studied for use in the chamber. Recom-
mended system concepts, operational procedures, and manpower requirements are outlined. Our-
Ing the last portion of the study different ground rules were considered (i.e., repressuriza-
tCon was considered for rescue.) The study describes possible vehicle malfunctions which
might lead to emergencies, physiological emergencies, and resulting rescue requirements.
Simplified equipment concepts to provide for rescue of the test vehicle crew are also
described.
R 19

28,233
Vokrouhlicky, L. DOCTORS IN INTERPLANETARY FLIGHTS. FTD TT 65 1177/1+2+4, Dec. 1965,
l3pp. USAF Translation Diy., Wright-Patterson AFB, Ohio. (Transl: Kridla Vlasti,
(Czechoslovakian), 1962, 14, 406-409). (AD 475268)

Discussed are the most important physiological problems of interplanetary flights. (DDC)

28,234
Pfaffe. H. & Stache, P. TYPES OF COSMONAUTIC BODIES FOR 1957-1964 (SELECTED PARTS).
FTDr T 65 992/1+2+4, Feb. 1966, li4pp. USAF Translation Div., Wright-Patterson AFB, Ohio.
(TransI: TyEenbuch Der Raumfluqkoerper 1957-1964, Deutscher Mllltaerverlan, Berlin, 1964).

(AD 483219)

Since the first man-made Earth satellite, Soviet Sputnik I, which was launched on October
4, 1957, the number of cosmonautic bodies - satellites and space probes - rose from year to
year. But only a few of them became known In their technical details and by the tasks per-
formed by them. The specialists published no details about these bodies. Although the mile

-

stone In astronautics has been made visible the whole scope of the development can only then
be well evaluated when all the other details are Included In them. This book of types offers
In Its second enlarged edition all the scientific values of the hitherto executed space ex--
perlments and their technical missions, as far as It could be attained. Already the system-
atic evaluation of these tasks offers a good resume of the technical development. The au-
thors have presented extensive material on various blast offs of man-made cosmic bodies and
offer a review In a broader and more improved form than In the first edition. This book can
no longer claim completeness of all occurrences to thJs time. This lies In the nature of the

fact, that cosmic bodies are being launched almost daily. Until May 31,1964, all known blast
offs and blast off trials are Included In this book. The data of the cosmic bodies were de-
rived from official communiques of the Institutions, upon whose orders and responsibilities
the blast offs took place, namely the Academy of Sciences.USSR, NASA, USAF, etc.

28,235
Goldburg, A., Hromas, L., McLain, C.E., Menkes, J., at al. OBSERVATIONS OF THE NEAR WAKE
RE-ENTRY PHENOMENA BY THE MERCURY ASTRONAUTS. ARPA TN 64 2, Feb. 1965, 80pp. US Advanced
Research Projects Agency, Office of the Secretary of Defense, Washington, D.C. (AD 613015)

The near wake re-entry phenomena is discussed as observed by the MERCURY Astronauts during
their flights. ARPA has undertaken an extensive research effort to define the properties
of the wake for various bodies and shapes of re-entry vehicles as related to Project
DEFENDER, (Defense Against Ballistic Missiles).
R 45

28,236
Lebold, J.W. & Lahde, R.N. METHODOLOGY FOR EVALUATING AND VALIDATING MECHANICAL RENDEZVOUS
SUBSYSTEMS. Contract AF33(657) 10466, Proj. 1369, Task 136902, RTD TDR 63 4292, Feb. 1964,
268pp. USAF Flight Dynamics Lab., Wright-Patterson AFB, Ohio. (Lockheed-California Company,
Lockheed Aircraft Corporation, Burbank, Calif.). (AD 601322)

A methodology for evaluating and validating orbital attachment, docking and latching
mechanisms was determined. Primary emphasis was placed on validation facilities for systems
capable of handling uncooperative, spinning, and nutating targets. Present "state-of-the-
art" has been investigated and additional docking concepts, providing specifically for the
above type of target, were developed. Analytical and physical validation methods are
developed and proposed. These include ground tests in which "g" forces are balanced or
canceled by various computer and load sensing devices with controlling servo systems, and by
flight tests under zero-"g" conditions. Various physical test methods for evaluating,
progressively, components, mechanisms, and finally-the complete docking system (including
the operator) were established.
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28,237
Sisakyan, N.M. (Ed.). PROBLEMS OF SPACE BIOLOGY. VOLUME 4. NASA TT F 368, March 1966,
677pp. National Aeronautics & Soace Administration, Washington, D.C. (USSR Academy of Sci-
ences Publishing House, Moscow, Russia). (Transi: Izd-vo Akademli Nauk SSSR, 1965).

This volume Includes articles of theoretical and summary nature, experimental Investiga-
tions carried out on the ground and works relating to the training of cosmonauts, evaluation
of the radiation danger associated with spaceflight, isolation and hypodynamla, current sta-
tus of the problem of ecology In a closed system with the recirculation of substances, cyber-
netics with reference to the needs of space biology, etc. A separate section describes ex-
periments performed during the orbital flights of the cosmonauts on the Vostoks. The third
and major part of the book is concerned with the results of laboratory experiments on ani-
mals and testing apparatus. The fourth and last section contains articles on general aspects
of space biology and medicine and on methods.
R Scattered

28,238
US Aerospace Information Division. FUTURE LUNAR MISSIONS. REVIEW OF SOVIET & SOVIET-BLOC
LITERATURE. AID WA 63, AID Rep. P 64 1, Jan..1964 2

4
6pp. US Aerospace Information Div.,

Library of Congress, Washington, D.C. (AD 431728)

This report collects materials Illustrating informed soviet discussion of manned lunar

flight in the period Immediately preceding Khrushev's 26 October 1963 disavowal of a crash
man-on-the-moon program. Its purpose Is to establish the possible patterns of thought of

Soviet scientists and authoritative news commentators by the use of selected statements.
Since nocollection In this field can be thoroughly exhaustive, the criterion for selection
of the Individuals to be cited and the citations was their representative nature. With ter
tain exceptions forced by time limitations, bio-bibliographic annotations are provided. In
order to communicate most fully the Impact of the original, the statements are translated

rather than paraphrased. in most cases the materials quoted are from the 1961 to 1963 period

although earlier statements are occasionally reproduced when necessary to establish the pat-
tern.

28,239
Machelson, Sonya G. BIOLOGICAL DATA ON THE NIKOLAYEV AND POPOVICH FLIGHTS. Contract
AID WA 22, Rep. 62 137, TT66 60241, Sept. 1962, 2pp. USA Aerospace Information Din., Library
of Congress, Washington, D.C. (AD 626442)

This very brief report contains abstracts of the following two articles: a) Biocurrents
Recorded In Space Flight; and b) The Results of the Joint Flights In Space (preliminary
findings of the joint flights of Vostok-3 and Vostok-4). Both abstracts are of a general
nature.

28,240
Richter, H.L., Jr. (Ed.). SPACE MEASUREMENTS SURVEY. INSTRUMENTS AND SPACECRAFT. OCTOBER
1957-MARCH 1965. Contract DASA DA 49 146 XZ 100, NASA SP 3028, March 1966, 1007pp. Scien-
tific & Technical Information Div., National Aeronaut ics & Space Administration, Washington,
D.C. (Electro-Optical Systems, Inc., Pasadena, Callf.).

This report summarizes the pertinent characteristics of much of the secentific Instru-
mentation carried In orbital and deep space vehicles. The report Is divided Into 3 sections:
The first section carries the pertinent characteristics of the spacecraft themselves; the
section Is Indexed chronologically,t.e., by launch date (local time In each case). Each sa-
tellite and probe sheet carries the Initial orbital parameters, a listing of the known sci-
entific experiments and Instruments, and details (when available) as to the data and power
systems since these often affect the scientific data gathered and transmitted to earth. Each
Instrument reference cites the page number of the middle section of the book where the In-
strument description is contained. The second section Is arranged by Instrument type and
carries descriptions, drawings, photographs, and other material pertaining to scientific In-
struments flown In spacecraft. No attempt has been made to Include any of the scientific da.
ta gathered by these Instruments, although In some cases references are given to papers car-
rying such data. Whenever possible, the names of the cognizant individuals are given to aid
In the search for further information. The Information carried on these sheets was gathered
from the literature and from personal Interview of many of the cognizant scientists and en-
gineers. The third section Is a master cross Index listing all of the entries In this book
by subject, title, common name, etc.

28,241
National Aeronautics & Space Administration. SYMPOSIUM ON PASSIVE GRAVITY-GRADIENT STABILIZA-
TION. Report from: "Symposium held at Ames Research Center, Moffett Field, California, May
10-11, 1965." NASA SP 107, 1966, 269pp. Scientific & Technical Information Div., National
Aeronautics & Space Administration, Washington, D.C.

The Symposium on Passive Gravity-Gradlent Stabilization was organized to document the cur-
rent state of the art for the benefit of possible users and to focus attention on the remain-
Ing problem areas. The committee extended Invitations to the principal organizations working
In the gravity-gradlent-stabiizatlon field to contribute papers on specified subjects. These
papers were organized Into the following 4 sessions: a) Missions and Mission Requirements;
b) Systems Studies; c) Components and Materials Technology; d) Special Studies and Flight Ex-
perience. Session (a) contained discussions of the two most likely missions for gravity-gra-
dient-stabilized satellites, namely, communications and meteorology. The other paper In this
session deals with the relationship between gravity gradient and geodesy. The next 2 sessions
were concerned with the gravity-stabilization techniques. The first brought forth the mathe-
matical description and performance of some promising systems; the second Included descrip-
tions of the hardware that has been developed for Implementation of these systems. The last
session produced papers concerned with special problems, such as station keeping and capture,
as well as descriptions of the flight experience that has been gained to date.
R Scattered
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28,242
Stiffler, J.J. SPACE TECHNOLOGY% VOLUME V. TELECOMMUNICATIONS. Grant NsG 598, NASA SP 69,
1966, 142pp. Scientific & Technical Information Div., National Aeronautics & Space Adminis-
tratoion, Washington, D.C. (Jet Propulsion Lab'., California Institute of Technology, Pasa-
dena, Calif.)

Techniques for Improving components and data handling and modulation systems In tele-
communication are discussed. The mathematical fundamentals are summarized,,and component
designs for Increased signal power at the receiver are described. Details are presented on
analog modulation and recent pulse modulation techniques, and the advantages inherent In
pulse modulation are indicated. Data compression with the pulsed modulation Is covered, and
the space craft tracking problems of ranging and telemetry synchronization are discussed.
The telemetry systems actually used in the Pioneer and Mariner programs are reviewed, Inclu-
ding the ground based equipment at the Deep Space Instrumentati6n Facilities at the transmltt
Ing-receiving sites of goldstone, California; Woomera, Australia; and Johannesburg, South
Africa.
STAR
R 18

28,243
Myers, T.i, Murphy, D.B., Smith, S. & Goffard, S.J. EXPERIMENTAL STUDIES OF SENSORY DEPRIVA-
TION AND SOCIAL ISOLATION. Contract DA 44 188 ARO 2, DA Proj. 2JO14501B748 02), HumRRO Tech.
Rep. 66 8, June 1966, 7Opp. Human Resources Research Office, George Washington University,
M1exandrle, Va.

To evaluate experimentally some of the psychological effects of sensory deprivation and
social isolation, 176 randomly selected volunteers were placed in dark, soundproofed cubicles
for four days, while an equal number of other randomly selected volunteers followed a normal
routine. Psychological tests and measures were given both Cubicle and Control Ss before,
during, and after Isolation. Cubicle Ss reported the isolation experience to be unpleasant,
boring, and stressful. One-third of them requested early release from the cubicles. In
comparison with the Control Ss, Cubicle Ss were better on simple intellectual tasks and on
auditory vigilance. They were worse on more complex intellectual tasks, and under some
conditions, appeared to be more susceptible to influence. They more often sought meaningful
stimulation but also showed some tendency to avoid stimulation. Sensory deprivation and
social isolation do have psychological effects, but they are neither simple nor clear-cut.

28,244
Siegel, B. A THERMODYNAMIC ANALYSIS OF HIGH ENERGY SYNTHETIC FOODS. Contract AF 04(695) 669,
TR 669(6210 10) 6, SSD TR 66 91, May 1966, 23pp. USAF Space Systems Div., Los Angeles, Calif.

(Aerodynamics & Propulsion Research Lab., Aerospace Corporation, El Segundo, Calif.).

(AD 486332)

An analysis is presented of the possibilities of incorporating synthetic foods into the

diets of personnel engaged in long duration, manned space flights in order to reduce the

weight and volume of the stored food aboard the spacecraft. Organic compounds that would

simultaneously give high heats of combustion per unit weight and be readily absorbed and

metabolized to combustion products within the human body are evaluated. The objective of this

study was either to find compounds that appreciably exceed the caloric content and density

of saturated fats, the natural high energy food, or to find appropriate substitutes for the

lower energy carbohydrates that normally make up approximately 50 percent of the diet.

Various classes of organic compounds were analyzed extensively. The compounds recommended

for experimental studies are the longer-chain dihydroxy alcohols and diamines, and synthetic

"4-amino acids and their peptides of chain lengths in excess of that found in leucine.

Methods of reducing possible ketogenic effects are discussed.
. 11

28,245
Drummond, J.E. & Nelson, D.J. ELECTRICAL HAZARDS OF DOCKING IN SPACE. Rep. Di 82 0523,
April 1966, 4

2
pp. Plasma Physics Lab., Boeing Scientific Research Laboratories, Seattle,

Wash.). (AD 635962)

If two earth satellites are joined by a conductor more than a few meters long the E.M.F.
generated by its cutting the earth's magnetic field can set up an electrical current. The
return path of the current is through the magnetized plasma surrounding the earth (-I ohm)
and the sheath surrounding the lower (negative) satellite. Calculations are presented of the
length of conductor necessary to cause this current to exceed the "limit of physical
endurance" of an astronaut attempting to join the two satellites. Should an intermittent
connection exist between an astronaut and a single satellite, sufficient alternating
component current could flow through the collection area of his suit to exceed the "let go"
current of his muscles. Should a hot spot develop on an astronaut's suit or equipment
(while he is below his satellite) so that thermionic emission shorts his sheath, the current
can exceed one ampere. Partial calculations based on estimated mobilities of small solid
particles in rocket exhaust suggest that the limiting potential of a vehicle in the shadow of
the moon may approach a million volts. If docking occurred shortly after a power maneuver,
as much as a kilojoule of energy could then be dissipated in the ensuing discharge and
welding action.
R 22

28,246

Miller, S.A., Dymsza, H.A., Tannenbaum, S.R. & Goldbllth, S.A. METABOLIC STUDIES OF ENERGY
DENSE COMPOUNDS FOR AEROSPACE NUTRITION. FINAL REPORT. Contract AF 33(657) 7660, Proj. 7164,
Task 716405, AMRL TR 64, 121, Aug. 1965, 43pp. USAF Aerospace Medical Research Labs., Wright.
Patterson AFB, Ohio. (Massachusetts Institute of Technology, Cambridge, Mass.)F (AD 623615)

The aim of these studies was the development of model compounds with which information
useful In understanding energy metabolism might be obtained to aid In development of food
for space travel. Seven-month studies feeding rats with 1,3-butanediol have been completed.
The results of these studies confirm the utilization of this compound as an energy source.
Measurement of a number of metabolic parameters at the completion of the study support the
contention that 1,3-butanediol is probably metabolized through carbohydrate j ther than fat
pathways, Metabolism studies with 2,4-dimethyiheptanolc acid labeled with C in the alpha
methyl group indicate that this compound as predicted Is oxidized through proplonate.
Design and construction details of the direct animal calorimeter are presented. Results of
a limited number of studies with rats fed various diets indicate that the device fulfills its
design functions.R 36 1 1 - 21



28,247

May, C.B. MAINTENANCE IN A WEIGHTLESS ENVIRONMENT. TECHNICAL PAPER. 1965, 9pp. USAF
Aero Proulsion Lab., Wright-Patterson AFB, Ohio. (AD 630807)

The general objective of the Air Force's space maintenance program has been the establish-
ment of a capability to maintain, assemble, and repair vehicles In a space environment. To
this end, the Air Force has sought the development of the followlng: a) maintenance design
criteria for space designers; b) maneuvering units to translate an astronaut between space-
craft; c) the concepts, tools, and techniques required to perform In-space maintenance; and
d) an analytical model that will simulate the maintenance aspects of a spacecraft, Its boos-
ter, and all support equipment. Summarized here and referenced In the Bibliography are the
reports on efforts performed by the Air Force and Industry under contract with the Air Force
to effect these specific objectives.
R II

28,248
Vinograd, S.P. (Chm.). MEDICAL ASPECTS OF AN ORBITING RESEARCH LABORATORY. SPACE MEDICINE
ADVISORY GROUP STUDY. JANUARY TO AUGUST 1964. Rep. NASA SP 86, 1966, 4pp. Scientific &
Technical Information Div., National Aeronautics & Space Administration, Washington, D.C.

The Space Medicine Advisory Group (SPAMAG) is a group of consultants representing varied
disciplines in the life sciences who met 8 times to be briefed on the current status of the
space program and to consider the various aspects of a proposed biomedical program of an or-
biting research laboratory. Additionally, the SPAHAG was divided into task groups so that
they might address themselves to the specific areas In which they had competence. This re-
port is given in 3 phases. Phase I on life support recommendations covers 6 categories: a)
hazards; b) atmosphere; c) living conditions; d) metabolic factors; e) group integrity; and
f) medical considerations. Under each of these categories the groups made recommendations
concerning the spacecraft, research and development necessary for design of the spacecraft,
ground-based experiments which were necessary for the design requirements, and, in some cases,
experiments which should be accomplished in space flight preceding the orbiting research lab-
oratory. Phase II is concerned with the experiments. These experiments fall Into 3 major
categories; the first of which are those related to general medical and physiological meas-
urements. Although a number of specific experiments are designed to test the characteristics
of physiological and psychological systems, certain observations are recommended on a contin-
uous daily basis to provide data which may be used in a number of data acquisition and reduc-
tion procedures. For Phase III on the design and operational recommendations, the ORL requi-
rements were gathered fyom a free discussion by the Group and relate to specific spacecraft
requirements, requirements for personnel in the spacecraft, and requirements for specific e-
quipment in laboratory facilities on the spacecraft. R scattered

28,249
Miller, A.K. & Lincoln, R.S. STUDY OF HUMAN PERFORMANCE IN A MARK IV PRESSURE SUIT. Rep.

6 62 64 19, Nov. 1964, 
2
4pp. Missiles & Space Company, Eockheed Aircraft Corporation,

Sunnyvale, Calif. (AD 619029)

Two subjects wearing Mark IV pressure suits, under both the pressurized and unpressurized
condition, were tested on several performance tasks. The purpose of the study was to provide
an evaluation of performance tasks under suit conditions. Results of the study Indicated that

the tasks can be successfully presented on an oscilloscope under computer control to evaluate
performance capability of suited crew members. Two interesting effects identified in the
experimental data were related to characteristics of the pressure suit. When pressurized:

a) the Ss were hindered in the performance of a tracking task because they were unable to

rotate their wrists; and b) one subject had difficulty operating push buttons, which were

separated by 5/8 In. between edges, because of the characteristics of the gloves Included
with the Mark IV suit.

28,250
White, W.J., Nyberg, J.W., White, P.D., Grimes, R.H., et al. BIOMEDICAL POTENTIAL OF A
CENTRIFUGE IN AN ORBITING LABORATORY. FINAL REPORT. Contract AF 04 (695) 679, SSD TOR 64
209 Suppl., Sm 48502, July 1965, 122pp. Missiles & Space Systems Div., Douglas Aircraft
Company, Inc., Santa Monica, Calif. (AD 472550)

The results of several studies pertaining to manned orbital laboratories are reported.
The first of these studies concerns the consequence of heart-to-foot acceleration gradients
for the measurement of tolerance to positive acceleration. The second was a parametric study
of the power requirements of a short radius centrifuge. The third study Is an analysis of
the errors resulting from use of the centrifuge to determine body mass. The results of an
error reduction study and the experimental apparatus for verifying the two-radius method are
presented. The salient generalizations derived from a series of studies In which bed rest
was used as the analog of null gravity are presented. The results of a pilot study to deter-
mine the Influence of periodic centrifugation on the physiological disturbances associated
with 41 days of bed rest are reported In the fourth study. The Investigation was carried out
during 20 days of bed rest, and 16 days of bed rest with periodic rides on the centrifuge,
followed by 5 days of bed rest, centrifugation, and physical exercise. The fifth study exten
ded the results of the fourth study by Increasing the Integrated g-time from 0.5 and 2 g-hour
to 3 g-hour, added approximately 700 kcal of exercise, and distributed the rides over a 24- 0
hour period as contrasted with the 8-hour schedule of the fourth study. As a result of these

studies, the potential of the short-radius centrifuge Is presented, recommendations for fu-
ture research are made; and the impact on future missions Is examined.
R scattered
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28,251
Prokhorov A. & Zakharov, I. OUTER SPACE AND CYBERNETICS. FTD TI 65 1147/1+4 TT65 64188,
Sept. 196t, Spp. USAF Translation Div., Wright-Patterson AFB, Ohio. (Transi: Zarya Vostoka
(Russian), Aug. 1962, Ip.) (AD 622463)

Cybernetics substituted the complicated analysis of drawings and the testing of specimens
by the Investigation of their models, which themselves can be produced with the aid of com-
puting machines. By revealing the profound analogy between the working of computing machines
and the functioning of the directing systems of living organisms cybernetics provided a new
direction also for research in biology and medicine. The creation of a spaceship, the
selection of Its optimum design with the computation of an enormous number of factors, the
control of Its takeoff Into orbit, the accomplishing of the checking on the whole complicated
program of the flight In the solution of these problems cybernetics has contributed Its
generous mite. Cybernetics did much for the preparation of the astronauts for the flight.
Along with the creation of different automatic training equipment--special devices for test-
Ing and training the astronauts--cybernetics put Into the hands of the specialists on space
medicine methods of precise analysis of all the physiological processes of the human organism
under various conditions. The results of the analysis obtained provided the possibility on
the one hand to bring out a whole series of requirements for the spaceship, and on the other
hand to pick out the people who are better adapted for flight In outer space.

28,252,
USAF Translation Division. THE FAMOUS VOSTOK FIRST MANNEDSPACE SHIP. FDT TI 65 763/1+4,
T65 62812, July 1965, 8pp. USAF Translaton Div., Wright-Patterson AFB, Ohio. (Transi:
Le Celebre Vostok (Russian), 3

2
pp). (AD 618900)

Vostok Is a single place sputnik composed of a detachable capsule and an instrument co-
partment joined by four couplings. The detachable capsule Is a sphere with a weight of 2.4
tons and protects the astronaut's compartment. All onboard systems were reported to have
functioned normally. Powerful carrier stage rockets have placed the Vostoks In orbits
characterized by an 89 minute revolution period and an inclination of almost 65 In relation
to the equator. (STAR)

28,253
Tomakov, V. MAN AND OUTER SPACE. FTD TI 65 602/1+4, TT65 63853, Aug. 1965, 7pp. US
Tran ns1t12n Olv., Wright-Patterson AFB, Ohio. (Transi: S.ovtkly Kra.n (Russlan)
160, 1, 12-13). (AD 620810)

Russian accomplishments In space technology are expounded with reference to the first 3
satellites to orbit the earth. Dangers or problems encountered In space travel are briefly
dIscussed, and Include such areas as acceleration, weightlessness, heat balance, and radia-
tiont JDDC)

28,254
Nikolayev, A. COSMONAUTS PUT ON THE PRESSURE SUITS. FTU TI 65 601/1+4, TT65 63840, Aug.
1965, 

4
pp. USAF Translatlon Div., Wright-Patterson APB, Ohio. (Transi: Sovetskaya RosiyA

(Russian). May, 1960.) (AD 620788)

Problems of life support in space are reviewed briefly. The questions of welI htlerneis
acceleration, tolerance, and food, water, and oxygen requirements are consldvred. (DDr)

2b, ,'
USAF Office of Aerospace Research. UNITED STATES AIR FORCE RESEARCH AND OTHER PROGRAM'
OF THE OFFICE OF AEROSPACE RESEARCH. FOR FISCAL YEARS 1965-1966. Rep. OAR 65 2, Oct.
1964, 185pp. USAF Office of Aerospace Research, Hq., Washington, D.C. (AD 612718)

This publication describes briefly all research and technIcal-deveiopment project, con-
tained In the FY 65FY 66 program of the Office of Aerospace Research. Included are brief
descriptions of studies being conducted for ARPA, and resumes of work being performcd for
NASA and DASA. Each project description Includes the name of the center where the work is
being conducted, the name of the project scientist, and a description of the project ob-
jective, research approach, and plans for succeeding fiscal periods. (DDC)

28,256
US Aerospace Information Division. PRELIMINARY BIOLOGICAL DATA (VOSTOK-3). A1D WA 22. Rn .
62 133, TT65 64054, Sept. 1962, 

6
pp. US Aerospace Information Div., Library of Conor.s ,

Washington, D.C. (AD 621811)

Vostok-3 had completed more than 64 orbits around the Earth in 95 hours, and Vostokb.4
completed more than 48 orbits in 71 hours. The two spaceships flew close to each other for
almost 3 days and maintained direct and regular contact with each other. Launching and
landing operations were carried out in strict accordance with the specified plans. All the
onboard systems and Instruments functioned perfectly during the entire flight. Objective
medical data indicated that Nikolayev and Popovich withstood the launch period, orbital flight
and landing period with no adverse effects; both cosmonauts were In excellent physical
condition during the flight; they were cheerful, felt well, and retained full work capacity.
They carried out a large program of flight activities. Their postfl;ght physical condition
was good. The two cosmonauts coordinated their activities, exchanged Information on their
situations and on the functioning of onboard equipment, and compared the results of thuir
observations.
R9
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28,257
Howard, I.P. & Templeton, W.B. HUMAN SPATIAL ORIENTATION. 1966, 533pp. John diley & Sons,
Inc., New York, N.Y. (University of Durham, Durham, England).

This book presents a comprehensive coverage of human spatial orientation In all its as-
pects. From a treatment of the spatial senses, the authors continue with behaviour in re-
sponse to gravity, egocentric localization, shape discrimination and orientation, geograph-
Ical orientation, visual-motor coordination and human factors in space travel. The following

organizational features are emphasized by the authors: a) physiological bases as well as the-
oretical, experimental and applied aspects included; b) intensive and novel treatment of the-

oretical issues from a modern viewpoint; c) for the first time data from many disciplines--
physiology, experimental psychology, neurology, education, and space medicine-- are Integra-

ted; d) extensive bibliography.
R many

28,258
Bedwell, T.C., Jr. & Strughold, H. (Eds.) THE PROCEEDINGS OF THE THIRD INTERNATIONAL SYM-
POSIUM ON BIOASTRONAUTICS AND THE EXPLORATION OF SPACE. Report from: "Symposium held at San
Antonio, Texas, 16-18 November 1964." Contract AF 41(609) 2293, Dec. 1965, 6

4
2pp. USAF

Aerosoace Medical Div., AFSC, Brooks AFB, Tex. (AD 627686)

This symposium was focused on manned space flight and was primarily concerned with the
life and performance capability of the astronauts. Also included, however, were papers on
the closely related areas of technology, astrophysics, and astronomy. 33 presentations by
scientists representing the U.S. Air Force, U.S. Navy, NASA, and various civilian institu-
tions, both national and International, are collected in this publication.
R many

28,259
Markey, W. (Chm.). I1TH ANNUAL AIR FORCE SCIENCE AND ENGINEERING SYMPOSIUM. 20-22 OCTOBER

1964. October 1964, 700pp. USAF Aerospace Medical Div., Brooks AFB, Tex. (AD 609378)

Symposium papers of Air Force research, exploratory development, engineering development,
advanced development, test and evaluation. Included are two papers of particular interest

to human factors specialists: a) 'Cardiovascular Responses to Gravitational Changes After
Prolonged Bed Rest';and b) 'Interdisciplinary Measurement of Human Performance Under Low and
Zero Gravity Conditions!--see HEIAS 20,781 for full references.

28,260
Ziegler, P.N., Reilly, R.E. & Chernikoff, R. THE USE OF DISPLACEMENT, FLASH, AND DEPTH-OF-
FLASH CODED DISPLAYS FOR PROVIDING CONTROL SYSTEM INFORMATION. INTERIM REPORT. Contract NRL
Probl. y02 01, Proj. RR 006 09 41 5351, NRL Rep. 6412, July 1966, 12pp. USN Engineering Psy-

chology Branch, ONR, Washington, D.C.

Two experiments were performed to investigate the use of brightness-coding and flash-cod-
Ing techniques for presenting Information usually provided by displacement displays. The
first experiment compared a conventional displacement display with this same display Incor-
porating flash coding, using one of two frequencies to Indicate high or low error direction.

The results of this study showed that at longer viewing ranges, at which the displacement
cannot be discriminated, tracking performance was enhanced by the addition of flash coding
to the displacement display. The second experiment, using a point source of light, compared
flash coding (of error direction) with combined flash and brightness coding (of error direc-

tion plus magnitude). This latter display, termed "depth-of-flash," was found to be super-
ior after a relatively s'ort learning period. The findings indicate that the depth-of-flash
technique may be a fruitful approach In the development of an effective landing aid.
R2

28,261
Gowen, R.J. (Chm.). FIRST ANNUAL ROCKY MOUNTAIN BIOENGINEERING SYMPOSIUM, 4-5 May 1964. 

May

1964, 296pp. USAF Academy., Colorado Springs, Colo. (AD 450818)

This symposium covered the following areas; bioinstrumentation, search for extraterrestri-

al life, blodynamics, biological mechanisms, physiology and medicine, and bloengineering 
edu-

cation.
R many

28,262
Goodall, R., et al. A STUDY OF AN ORBITAL MAINTENANCE AND MATERIAL TRANSFER SHUTTLE.

Contract AF 33(657) 10290, Proj. 8170, Task817OlO, RTD TOR 63 4057, March 1964, 357PP.
USAF Aero Propulsion Lab., Wright-Patterson AFB, Ohio. (Lockheed-California Company,
Lockheed Aircraft Corporation, Burbank, Calif.). (AD 438517)

A conceptual study of an orbital maintenance and material transfer shuttle Is presented.

The shuttle Is a one-man vehicle used for transporting personnel and materials between other

orbiting vehicles and for performiug maintenance and repair on space stations or unmanned
satellites. The application of the shuttle to existing and proposed space systems Is examin-
ed and found to be feasible and economically advantageous. The trade-offs between range, du-

ration, propulsion and on-board power systems are presented and design values selected. A

simple guidance technique using a short-range radar Is formulated. Results of simulated

maintenance experiments conducted with a worker In a pressure suit are reported and Integra-
ted Into the shuttle design. A preliminary design of the vehicle with definitive weights
and subsystem characteristics Is presented.

A 10 0
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28,263
USAF Translation Division. THE ASSAULT ON OUTER SPACE GOES ON. FTD TT65 1903/I4,
April 1966, 4pp. SAF Translation Div., Wright-Patterson AFB, Ohio. (Transl: jllhnIk.J.

S Vooruzheniye, 1964, 10, 2-3). (AD 632313)

A powerful rocket carrier first took out into the endless distances of outer space the
multiple-place spaceship, the Voskhod, aboard which there was laboring to accomplish their

goal, carrying out a complicated and multilateral program of scientific investigations, a

friendly group of astronauts, an engineer, a scientist, and a physician. These researches

have uniquely Important significance for further long flights of the crews of spaceships.

Three in outer space on one ship--such a thing has never happened before. And from the

moment when the Voskhod soared upward into the skies and went Into its assigned orbit from

all corners of our planet there flowed in greetings addressed to the Soviet people and Its

glorious sons, V.M. Komarov, K.P. Feoktistov and R.R. Yegorov. The Soviet Union In

opening up a new era In the history of mankind maintains the primacy, true to natural law,

In the exploration and conquest of outer space. For this serious affair proves to be a

component part of the gigantic creative work which the Soviet people Is carrying on in

accordance with the general line of the Communist Party in all branches of economy, science,
and culture in the name of mankind for the benefit of mankind. (DDC)

28,264
Boreva, L.I. & Zabodovskaya, E.M. LITERATURE INDEX OF AEROSPACE MEDICINE AND BIOASTRO-
NAUTICS. FTD TT 65 1661/1+4, March 1 66, 64pp. USAF Translation Div., Wright-Patterson AFB,
Ohio. (AD 633355)

A bibliography is presented of literature dealing with aerospace medicine and bioastro-
nautics published in the Soviet Union during 1964 and 1965. Entries are presented alpha-
betically by author, and separately for each year, under the following headings: general
aspects; biology; neuro and sensory physiology; psychology and psychiatry; biological,
physiological, and psychological effects of environment factors and stresses; personnel;
medical problems and pharmacology; toxicology; and man-machine integration and lift support
systems. In addition to authors, only titles and sources are presented for the references.
R 567

28,265
Malcolm, J.R. & Moir, R.K. OPTIMIZATION OF CREW COMFORT SYSTEM. Report from: "Third

Space Congress, Cocoa Beach, Florida, March 1966." Rep. D2 84297 1, March 1966, 22pp.

Boeing Company, Seattle, Wash. (AD 480504)

This document is a technical paper presented at the Third Space Congress In Cocoa Beach,
Florida, In March 1966. This technical paper reports the results of an analytical study con-
ducted to evaluate the environmental parameters that affect man's comfort during shirtsleeve
operation under conditions of weightlessness. The parameters considered include air veloci-
ty, air temperature, mean radiant temperature, and clothing thermal resistance. Vehicle
weight penalties associated with heat rejection by radiation, convection, and evaporation
were evaluated to determine minimum weight systems that satisfied the requirements for crew
comfort. The study demonstrated that an optimum combination of design parameters of air ve-

locity, air temperature, mean radiant temperature, and clothing thermal resistance nay be
obtained.
R4

28,266
Curtis, S.B., Dye, D.L. & Sheldon, W.R. FRACTIONAL CELL LETHALITY APPROACH TO SPACE RAD-
IATION HAZARDS. Report from: "Second Symposium on Protection Against Radiations In Space,
Gatlinburg, Tennessee, October, 1964." Rep. D2 90611, 1964, 13pp. Boeing Company, Seattle,
Wash.

A method of radiation hazard evaluation has been Introduced In which the fractional number
of inactivated cells of an organ is calculated. This fractional cell lethality (FCL) depends
only on the particle energy spectrum and the probability of cell inactivation. Recent data
on Inactivation cross sections of human kidney cells have been used to calculate the contri-
bution of protons, alpha particles, and M-group particles to the FCL of the kidney. The re-
sults indicate that the proton and alpha particle contributions would have been the same or-
der of magnitude for the 12 November 1960 giant solar flare and their relative contribution
does not vary much with shielding thickness. For a seated astronaut, the FCL values are on
the order of 5% under reasonable shielding at points 4 and 6 cm Inside the body at the waist.
When data on Inactivation cross sections become available on more critical organs, contain-
ing cells not replaced by the body, this approach may yield a realistic evaluation of the
hazard from high-LET radiation on extended space missions.
R 13

28,267
Beebe, D.E. FORCE ANALYSIS OF WALKING AT REDUCED GRAVITY. M.S. Thesis. Mech/GA 64 I
Aug. 1964, 98pp. USAF Institute of Technology, Wright-Patterson AFB, Ohio. (AD 61023J)

In order to determine the primary surface reaction forces exerted by a man walking under
reduced gravity, the vertical and longitudinal surface reaction forces were measured for a
number of walking Ss, both on the ground and at reduced gravity levels between 0.1 and 1.0g.
Experiments included the study of normal walking, tempo variation, and pressure suit effects.

Both reaction forces varied almost directly with gravity. The lower walking limit observed
for the unsuited Ss was .1

2
g, where the limiting factor appeared to be the reduced magnitudes

of the forces themselves rather than a change in their ratio.
R9
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28,268
Kidd, E.A. & Harper, R.P. Jr. FIXED-BASE AND IN-FLIGHT SIMULATIONS OF LONGITUDINAL AND
LATERAL-DIRECTIONAL HANDLING QUALITIES FOR PILOTED RE-ENTRY VEHICLES. Contracts AF 33(616)
5823 & AF 33(616) 7753, Proj. 8219, Task 821905, ASO TOR 61 362, Feb. 1964, 10

6
pp. USAF

Fliht Dynamics Lab. Wright-Patterson AFB, Ohio. (Cornell Aeronautical Laboratory, Inc.,
Buffalo, N.Y.). AD 434076)

The results of a research Investigation of longitudinal and lateral-directional flying
qualltites for the re-entry mission are reported. The research program utilized primarily
a high-fidelity fixeO-base ground simulator with evaluations made by 3 pilots. One of the
3 pilots also made In-flight evaluations of longitudinal flying qualitles In the same vehi-
cle, a three-axis arlable stability airplane flown with a two-axis side controller and con-
ventional rubber pedals. The program results are reported and discussed. Control sensftlvi-
ty evaluations were compared to center stick results of earlier work. The longitudinal fly-
Ing qualities as evaluated both on the ground simulator and In flight are compared and rela-
ted to earlier Investigations. Pilot rating variability, both Interpliot and IntraplIot, are
quantized and discussed for the ground and flight experiments. Performance measures are re-
ported.
R 19

28.269
USAF Translation Division. COSMIC RESEARCH. VOLUME 4. NUMBER I. FTD TT 66 76/1+2, June
1966, 289pp. . T..rCansltion.iv,, Wright-Patterson AFB, Ohio. (Transl: Kosmlchesklye
lssledovaniva, 1966 ,(i),'I75pp) . (Ab 639378)

Partial contents: Optimum distribution of correcting Impulses In single-parameter correc-
tion; Energetically optimal transfers from a hyperbolic orbit; Optimum transfers between co-
planar elliptical orbits; Two matrix forms of estimates of spacecraft motion parameters; Neu-
tral composition of the atmosphere In the 100-200 km altitude region; Possible antimatter na-
ture of micrometeors; Emission spectra of rarefied molecular gases excited by fast electrons;
Photochemical equilibrium and ionic composition of the upper layers of the atmosphere; Inves-
tigation of the softest corpuscles with satellites; Registration of fragment A-radiation
In the high-altitude explosion of 9 July 1962 over Johnston Island; Total quantity of neutral
hydrogen In the Upper Atmosphere; Temperature field of thin-walled satellite surfaces In ra-
diant heat transfer; Spectral and temperature characteristics of photoelectric transducers
and ranges for their application; Certain dynamic characteristics of the operator In tracking
under the conditions of spaceflight on the Voskhod 2 Craft; Endogenic formation of carbon
monoxide In a closed ecological system; Preflight and postflight medical examination of crew
members of the voskhod spacecraft; Factors In spaceflight on tradescantla paludosa micro-
spores; Short communications.
R scattered

28,270
Lindsey, W.C. IMPROVEMENTS TO BE REALIZED THROUGH THE USE OF BLOCK-CODED COMMUNICATION SYS-
TEMS. IEEE Trans, on Aerospace and Electronic Systems, May 1966, AES-2(3), 364-366.
(Jet Propulsion Lab., California Institute of Technology, Pasadena, Calif.).

The purpose of this correspondence Is to aid the communications engineer In determining
the effect which a noisy carrier reference has on the detection process. It also demon-
strates the relative practical Improvements to be realized from "single-channel" block-coded
systems.

R 6

28,271
Vorob'ev, L.M. SPACECRAFT NAVIGATION. NASA TTF 344, TT 66 51024, 1966, 159pp. g.ajijj.
Aeronautics & S 2ce Administration, Washington, D.C. (Israel Program for Scientific
Translations, Jerusalem, Israel).

A popular exposition of the fundamental problems In space vehicle navigation Is presented.
The galaxieq and solar system are described along with the difficulties likely to be encoun-
tered. Celestial mechanics Is discussed emphasizing trajectories of spacecraft. Details are
given on the basic problems of space navigation and methods of solution. (STAR)
R 43

28,272
Johnston, R.S., Correale, J.V. & Radnofsky, M.I. SPACE SUIT DEVELOPMENT STATUS. NASA TN
D 3291, Feb. 196, 25pp. National Aeronautics & Space Administration, Washington, D.C.
.,(Manned Spacecraft Center, NASA, Houston, Tex.).

Space suit development, starting with the Mercury program, has progressed to Its present
status as a result of the changing goals of each manned spacecraft mission. The first space
suits were designed primarily for protection of flight crews against the possibility of cabin
pressure failure. Longer flights and extravehicular activities required design philosophies
to change drastically, particularly In the areas of comfort, mobility, reliability, and life-
sustaining systems. Future mission goals will require new design objectives and require-
ments.

.28,273
Miller. G.K., Jr. & Sparrow, G.W. VISUAL SIMULATION OF LUNAR ORBIT ESTABLISHMENT USING A
SIMPLIFIED GUIDANCE TECHNIQUE. NASA TN D 3524, Aug. 1966, 34pp. National Aeronautics &
Space Administration, Washington, D.C. (Langley Research Center, NASA, Langley Field, Va.).

A fixed-based simulator study was conducted to determine the ability of pilots to estab-
lish 80-nautical-mile 41

1
4816km) circular orbits about the moon by using a simplified guid-

ance technique during retrothrust from a typical lunar approach trajectory. The pilot had
control of thrust along the longitudinal axis and of vehicle attitude through an acceleration
command system. No automatic damping or control were assumed. The general guidance proce-
dure consisted of maintaining a constant angle between the vehicle thrust axis and the line
of sight to the receding lunar horizon while applying thrust for a predetermined period of
time. Several approach trajectories were considered for which the thrust angles and thrust-
Ing times were determined just prior to thrust Initiation. The results of the Investigation
showed that orbits near the desired parking orbit were established from the various approach
trajectorles considered when the Instrumentation presented to the pilot consisted of only a
three-axIs gyro horizon nulled to the desired orientation In the plane of the approach tra-
jectory. When the pilot was required to track the lunar features In order to aline thespacecraft with respect to the plane of the orbit and to apply thrust without the benefit of

n Instrumentation, his.performance was degraded.

III - 26



28,274
Spady A.A., Jr. & Krasnow, W.D. EXPLORATORY STUDY OF MAN'S SELF-LOCOMOTION CAPABILITIES
WITH AISPACE SUIT IN LUNAR GRAVITY. NASA TN D 2641, July 1966, l5pp. National Aeronautics
& Space Administration, Washington, D.C. (Langley Research Center, NASA, Langley Field, Va.j

Tests were conducted to compare the effects of a pressurized space suit on man's self-
locomotion capabilities at earth gravity and simulated lunar gravity. The suits used were
tested at both 0 and 3.5 psi. Langley's reduced gravity simulator described In NASA TN D-
2176 was used to simulate lunar gravity. The test subject could walk, run, and perform both
vertical end broad Jumps under both gravity conditions; however, the tasks were easier and
less tiring under lunar gravity. The Ss could Jump vertical heights 6 to 7 times higher
and perform standing broad Jumps about 2 times further at lunar gravity (1/6 9) than at
earth gravity (1 g). In general, pressurizing the suit to 3.5 psi reduced the performance
by about 30 percent. The test Ss in the pressurized suits were able to perform at lunar
gravity many tasks, such as climbing stairs, ladders, poles, and Jumping onto a platform 6
feet off the floor, which could not be accomplished at I g. The simulator technique used
adapted easily to the pressure suits. The comments of the test Ss and the results of the
tests indicate that the Langley reduced gravity simulator Is an effective research and
training tool and should be very useful In the development of advanced types of space suits.
R2

28,275
Hewes, DE.,Spady, A.A., Jr. & Harris, R.L. COMPARATIVE MEASUREMENTS OF MAN'S WALKING
AND RUNNING GAITS IN EARTH AND SIMULATED LUNAR GRAVITY. NASA TN D 3363, June 1966, 36pp.
National Aeronautics & Space Administration, Washington, D.C. (Langley Research Center,
NASA, Langley Field, a.).

A study was conducted to evaluate the effect of lunar gravity on man's walking and
running gait characteristics by comparing results of tests conducted in earth and simulated
lunar gravity. The lunar tests were conducted by using a modified version of the Langley
reduced gravity simulator described in NASA TN D-2176 and the corresponding earth gravity
tests were performed by using a'portlon of asphaltic concrete road of a length equal to that
provided by the modified simulatoc. The test Ss wore light-weight flight coveralls and
boots. The Ss walked and ran at various speeds up to their maximums for both gravity
conditions. The data were obtained by using a high-speed motion-picture camera stationed
150 feet (46 m) normal to the center line of the track. The results of this study, which
are useful primarily as base-line information, Indicated that reduced gravity does have a
definite effect on the angular movements of the hip, knee, and ankle joints and on the
Inclination of the body with walking and running. Maximum walking and running rates at
simulated lunar gravity were found to be approximately 60 per cent of those in earth
gravity. A loping gait at about IO feet per second (3 m/sec) In lunar gravity was,
according to the test SsI comments, the most natural method of self-locomotion.

28,276
Holladay, W.L. & White, A.S. FLIGHT SIMULATOR UTILIZATION FOR SYSTEM DESIGN AND PILOT TRAIN-
ING. No date, l4pp. Society of Automotive Ennineers. nc., New York, N.Y. (North
American Aviation, Inc., Los Angeles, Calif.), (AD 650205)

The value of full scale, operational work ups of control systems for Improvements In de-
sign, training, and demonstrations are discussedusing several advanced aircraft as examples,
including the X-15 and X B-70 aircraft. (HEIAS)

28,277
Patrick, L.M. HUMAN TOLERANCE TO IMPACT - BASIS FOR SAFETY DESIGN. Report from: "inter-
national Automotive Engineering Congress, Detroit, Michigan, January 11-15, 1965." Rep.
1003B, 1965, i

2
pp. Society of Automotive Engineers, Inc., New York, N.Y. (Wayne State

University, Detroit, Mlch.).

Fundamental principles of crash safety are discussed from a qualitative and quantitative
engineering viewpoint. Categories of impact injury, together with the passenger compartment
Injury-producing components, are presented. Techniques used for establishing measurable pa-
rameters of injury utilizing live anesthetized animals, cadavers, human volunteers, and an-
thropomorphic dummies are outlined. Several types of experimental impact devices are evalu-
ated with limitations and advantages of each listed. Human impact tolerance levels based on
measurable physical quantities, such as force or acceleration, are recommended with values
given for forehead Impact.
R 22
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28,278
Smith, F.A. & Benedetti, F .J PREDICTION OF RE-ENTRY VIBRATION. Contract AF 04(695) 669,
TDR 669(S6810 21) 1, BSD TR 65 453, Sept. 1965, 23pp. USAF Ballistic Systems Div., Norton
AFB, Calif. (Aerospace Corporation, San Bernardino, Calif.). (AD 623081)

The current techniques for establishing vibration criteria are predicated on the scaling
of measured flight data. Measured vibrations are scaled by the Influencing factors of acous-
tic sound pressure levels, surface weight and mass loading. The level of confidence In the
predicted environment is, therefore, dependent on the applicability of the mea%'ured data,
e.g., engine and structural similarity, mass loading and mission profile characteristics. To
date, flight vibration measurements taken within re-entry vehicles during the re-entry peri-
od are practically nonexistent. Of the data available, a considerable portion was transmit-
ted on low frequency telemetry channels (less than 1000 cps) and therefore has limited use-
fulness. Thus, to establish re-entry vibration criteria, launch data measured near the pay-
load interface were extrapolated to the aerodynamic re-entry conditions. The underlying pro-
blem In the prediction of re-entry vibrations Is the fundamental question regarding the ef-
fectiveness of the boundary layer noise to produce structural vibrations, particularly during
flight at velocities up to Mach 20. Although the pressure fluctuations In the boundary layer
are thought to be larger during the re-entry period than boost, this effect is cancelled, In
part, by the increased velocities which distributes the energy over a much broader frequency
bandwidth (up to iOtkc). Thus, for the frequency range of Interest (up to 2000 cps), the pre
dicted vibration criteria may vary by as much as 10 decibels between any two analysts, depen-
ding upon how these factors are treated. This paper presents, In non-dimensional form, re-
cent broadband vibration data which Indicates a trend toward higher vibration levels during
the re-entry period as compared to the boost period. The data are as yet Insufficient both
In quantity and quality to accurately assess the effect on vibration levels of all flight pa-
rameters, however the data seem to tend to follow the dynamic pressure characterlstics. R 7

28,279
Kearns, J.P. METHODS OF ANALYSIS OF FLIGHT VIBRATION MEASUREMENTS. Contract NOrd 7386,
Rep. APL/JHU Cr 2422, Dec. 1955, 2

4
pp. Applied Physics Lab., Johns Hopkins University,

Silver Springs, Md. (AD 622291)

A method of analysis of flight vibration measurements is required to provide Information
for development of design analyses and test procedures. The method of analysis is governed
by the objectives of the overall engineering program. The first objective Is to design sys-
tems whose components will not be subject to.severe vibrations In frequency zones of high
sensitivity. The second objective is to devise tests which will establish the reliability of
the actual system In the presence of realistic vibrations. In the analysis of the flight
wave, It would be desirable to extract the exact Fourier component amplitudes corresponding
to each multiple of a low fundamental frequency, and thereby produce an exact mathematical
representation of the wave. Techniques which are presently available cannot produce such a
representation. Rather, they are limited to finding the sums of the squares of the Fourier
coefficients over a given frequency band. Information about the Instantaneous value of the
wave Is lost and what emerges Is a 'power spectral density' of 'Fourier Coefficient Strength'
versus frequency. It Is learned that this kind of an analysis, taken with an appropriate a-
lectro-dynamical transfer function, will produce root mean square values of any electrical
or mechanical quantity at any point. But the Instantaneous value of any quantity Is unpre-
dictable. One way of making up for the lost information Is to measure the output of various
electro-dynamical systems when driven by the complex wave. A study can then be made of the
percentage of the time the output Is above any reference output.
R3

28,280
Block, A.C., Delateur, L.A., Nelson, R.L. & Stempson, L.J. DATA PRESENTATION FOR POSITIONAL
REPRESENTATION OF SPACE VEHICLES. PHASE Ill. FINAL REPORT. Contract AF30(602) 3119, Proj.
5577, Tas 557701, RADC TDR 64 291, LMSC Rep. 659648, Jan. 1965, 134pp. USAF Rome Air Devel-
o oment Center, GrIffiss AFD, N.Y. (Missiles & Space Company, Lockheed Aircraft Corp.,
Sunnyvale, Calif.). (AD 459462)

This Is the final report of a 3-phase effort to study information requirements for
the positional representation of space vehicles and to develop associated display techniques.
The Phase III program described in this report incIudes a) reconsideration of all major
principles formulated In the earlier phases; b) development of methods to Illustrate how and
why Information items are selected and associated for display to the CINC level commander;
and c) test, through analytical methods, the effects of space vehicle types, numbers and
maneuvering capability on proposed display formats.

28,281
US Aerospace Technology Division. DATA ON THE SOVIET SPACE PROGRAM. ANALYTICAL SURVEY.
ATD WA 57, ATD Rep. P 65 11, March 1965, 

2
5pp. US Aerospace Technology Div., Library of

Congress, Washington, D.C. (AD 459646)

Guidance systems; human factor In Interplanetary flight; pressure suits and spaceship
cabins; coming trends In aerospace vehicle design; and extracts from papers on bloastro-
nautics, simulated space flights, communications, and space vehicles. (DDC)

28,282
Ferguson, G.A. NONPARAMETRIC TREND ANALYSIS. 1965, 

6
1pp. McGill University Press, Montreal,

Quebec, Canada.

This monograph Is Intended to serve as a practical guide to research workers In the non-
parametric analysis of experimental data for trend. It describes methods of nonparametric
trend analysis using ranks. These methods are analagous to the analysis of variance for
trend using orthogonal polynomials. The methods described employ the statistic S as used In
the definition of Kendall's tau, and its distribution. Use Is made of the ranks for ortho-
gonal polynomials. Methods for the treatment of monotonic, bitonic, and higher-order trend,
for both Independent and correlated samples, are described.
R 13
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28,283
Gatenbee, R.J. INVESTIGATION AND TEST OF SELF-LUMINOUS MARKERS FOR AEROSPACE VEHICLE
CREW STATIONS. Contract AF33(657) 7780, Proj. 1425, Task 142501, ASD TOR 62 806, FDFR TM
64 19, June 1964, 6pp. USAF Flight Dynamics Lab., WrIght-Patterson AFB, Ohio. (AD 451791)

The Intent of this memorandum report Is to describe the evaluation and testing of tritium
activated phosphorescent paint markings as applied to the crew station areas of future
aerospace vehicles, The prototype markers were received as a result of Air Force contract
AF33(657)-7780, conducted by the United States Radium Corporation of Bloomsburg, Pennsylvania.
This report establishes the visibility, handling and durability characteristics of the proto-
type Items submitted. Test results are reported and conclusions and recommendations are
given.
R II

28,284'
Economou, N. A STUDY OF PERSONNEL PROPULSION DEVICES FOR USE IN THE VICINITY OF THE MOON.
VOCUME I. Contract NAS 1 4098, NASA CR 365, Jan. 1966, 246pp. National AeronautIcs & Space
Adminlstration, Washington, D.C. (Bell Aerosystems Company, Buffalo, N.Y.).

This report presents results of studies to establish conceptual configurations of
propulsion devices which can be used for transportation on the moon, and for escape from
the surface of the moon and Injection Into the lunar orbit. The study was directed toward
"simple" devices which make maximum utilization of the perceptual and control abilities of
the pilot and minimum automatic flight control and guidance equipment. The scope of the
program was to provide design data and vehicle dynamic characteristics In parametric form
to permit the NASA, through simulation studies, to evaluate, refine and select an optimum or
near optimum configuration for the Intended mission.
R 12

28,285
Rand Corporation. INTEGRATED SPACECRAFT DISPLAY DEVELOPMENT. FINAL REPORT. Contract NAS 4
385, NASA CR 473, May 1966, 247pp. National Aeronautics & Space Administration, Washington,
D.C. (Sperry Gyroscope Company, Sperry Rand Corporation, Great Neck, N.Y.).

A study was made of the application of projected dlsplay techniques to manned space
flight. The study consisted of two specific tasks: a) Generation of a design specification
for a projection display system suitable for use In a fixed-base spacecraft simulator;
b) A preliminary design Investigation of the use of projection display techniques In space-
craft was conducted which Included consideration of such factors as Information content,
projection display/panel Integration and display/control compatibility. Trade-off studies of
various electronic and optical systems were Included. The use of the display system was
considered for attitude and translational control for rendezvous and lunar landing. Infor-
mation was generated to permit the establishment of a complete analog simulator evaluation
program for this display technique.

28,286
Wheeler, P.C., Nishinaga, R.G., Zaremba, J. G. & Williams, H.L. EVALUATION OF A SEMI-ACTIVE
GRAVITY GRADIENT SYSTEM. VOLUME I. TECHNICAL SURVEY. Contract NAS 5 9640, NASA CR 593, Nov.
1966, 55pp. National Aeronautics & Space Administration, Washington, D.C. (TRW Space
Technology Labs., Thompson Ramo Wooldridge, Redondo Beach, Calif.).

This study is directed toward establishing the feasibility of utilizing a Semi-Active
Gravity Gradient System (SAGS) for controlling the attitude of an earth-oriented spacecraft.
The control configuration employs an active reaction wheel for pitch attitude control. Roll/
yaw control is achieved by operating the pitch wheel with a momentum bias, and by gimballing
the wheel and coupling It to the vehicle through an energy removal mechanism to provide roll/
yaw damping. Long-term momentum buildup Is prevented by gravity gradient restoring torques.

These Investigations have dealt with both the performance analysis and implementation aspects

of the SAGS control configuration. The results of the former study phase indicate that

steady-state roll/yaw accuracies on the order of one to two degrees are readily attainable
with this concept, while pitch accuracy levels of one-half to one degree present no diffi-
culties for the nominal mission and spacecraft here considered. The controller parameter
values selected for fine control are completely acceptable for acquisition. Implementation
studies have resulted in two preliminary mechanical designs, both of which Incorporate all
mechanical functions required for attitude control (i.e., horizon sensing and control torque
generation). These designs differ primarily in the mechanization of the horizon sensing
system. Indications are that a control system weight as low as 25 pounds (including signal
processing and control electronics, but not the solar array control system or the Inertia
augmentation assembly) can be achieved, with a nominal power consumption of 14 watts.

R2

28,287
Ernst, F.H. & Smith, R.B. AN EXPERIMENTAL INVESTIGATION UNDER ZERO-GRAVITY CONDITIONS OF
TETHERED WORKER MAINTENANCE TECHNIQUES. M.S. Thesis. GA/Phys/63 3 10, Aug. 1963, 97pp.
USAF- Institute of Technology, Wright-Patterson AFB, Ohio. (AD 419776)

High systems reliability for long duration manned space flights requires a capability to
perform In-flight maintenance under the conditions of weightlessness. This study Investi-
gates a method of providing this capability by tethering the maintenance man to his work area.
Determining the feasibility of this method resolved itself Into 3 major tasks: a) Devising
and fabricating tethering devices and test apparatus; b) Testing the tethering devices under
conditions that simulated, as closely as possible, the conditions the'maintenance man will
encounter in space; and c) Analyzing all test results to assure that any proposed tethering
device did, In fact, provide the required capability. Of the ID tethering devices tested,
the device which met all criteria was one that consisted of direct attachment through eye-
bolts and clamps between the worker's toes and the work area, and attachment through adjust-
able length straps between the worker's waist and the work area. The applicability of the
other tethering devices was also determined.
R 21
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28,288

USAerospace Technology Division; MATERIALS ON VOSTOK-5, VOSTOK-6, AND POLET-1 FLIGHTS.
ATD Rep. P 64 57, Rep. I" Oct. 1964, 65pp. US Aerospace Technoloy Div., Library of Congress,
Washington, D.C. (AD 607772)

The contents of this report are as follows: Analyst's discussion of the Soviet space pro-
gram; Purpose and results of the Vohtok-5 and Vostok-6 flights, and the future Soviet space
program; Present and future equipment for space vehicles; Space-flight command and communica-
tions network, and general data on reentry; Training of male and female cosmonauts; Cosmo-
drome facilitles, prelaunch procedure, and launch description; The Polet-l unmanned maneuver-
able space vehicle. (DDC)
R 134

28,289
Shea, R.A. & Summers, L.G. VISUAL DETECTION OF POINT SOURCE TARGETS. Contract NAS 2 2742,
NASA CR 563, Sept. 1966, 65pp. National Aeronautics . Space Administration, Washington,
D.C. (TRW Space Technology Labs., Thompson Ramo Wooldridge, Redondo Beach, Calif.).

This study presents the results of an experimental investigation of an observer's ability
to detect, with the unaided eye, a target satellite in a rendezvous mission. The target was
represented by a point source of light moving in a simulated starfield background. Specifi-
cally the study sought: a) to determine for a variety of experimental conditions the time ta-
ken and the accuracy attained by an observer to detect this target; and b) to delineate the
search techniques used by the observer in performing this task. 2 experiments were conduc-
ted. Exp. I showed that detection time depends upon target velocity, starfield density,
and field-of-view. Differences in target velocity produced the greatest variability in
performance with an average detection time of 220 sec. for 0.1 mrad/sec rate and 45 sec. for
2.4 mrad/sec rate. Exp. 2 showed that there Is an appreciable difference in mean detection
time between the 2 modes of starfield presentation--15 sec. for the same starfield back-
ground contrasted with 150 sec. for the unique. Detection time for the unique starfield
group depended on target velocity and target intensity but for the group exposed to the same
starfield became independent of these variables after a numer of trials. There was no pos-
itive or negative transfer of training from one type of starfield presentation to the other.
On the basis of these results 2 models are proposed to explain the observer's search strategy,
one for each type of presentation.
R II

28,290
Fraser, T.M. THE EFFECTS OF CONFINEMENT AS A FACTOR IN MANNED SPACE FLIGHT. Contract
NASr 115, NASA CR 511, July 1966, 176pp. National Aeronautics & Space Administratlon,
Washington, D.C. (Lovelace Foundation of Medical Education & Research, Albuquerque, N.M.).

After an Initial introduction, the nature of confinement is discussed in relation to
Isolation and sensory deprivation. The operational and experimental experience of confine-
ment is then tabulated In terms of conditions, subjects, available volume, and significant
findings. The response of man to confinement is examined with respect to the psychological
and the physiological effects. Excluding as much as possible the elements of sensory depri-
vation and isolation the psychological response Is shown to be manifested in the form of
subjective emotional reactions, discomfort and rarely, perceptual aberration. Performance
decrement is relatively slight. The physiological response is seen to be one of non-specific
reaction to stress accompanied by specific changes (e.g., cardiovascular deconditionng)
attributable to the reduced mobility. There is a suggestion that some adaptation takes place
with continued confinement, but that the adaptation breaks down after a total of about 60
days. Tolerance to confinement is discussed and tolerance curves are presented Indicating
a threshold of acceptable tolerance, a threshold of unacceptable tolerance, and an Inter-
mediate zone. The curves Indicate that, for duration of 30 to 60 days confinement, about
150 cubic feet of free volume per man are necessary. Studies are needed to determine the
requirements for more prolonged durations. Tolerance is modified by habitability, work,
rest, recreation, and exercise schedules. The effects of weightlessness and the space
environment on confinement durations of more than a few days are not known. Weightlessness
may Improve the restrictive aspects and hence improve tolerance, but at the same time
aggravate, for example, the cardiovascular decrement. Recommendations for further studies
are Included.
R 1o4

28,291
US Aerospace Technology Division. SCANBACK OF THE SOVIET MANNED SPACEFLIGHT PROGRAM. MAY
1964-APRIL 1965. ATD Rep. P 65 19, April 1965, i

4 6
pp. US Aerospace Technology Div.,

Library of Congress, Washington, D.C. (AD 463146)

This scanback report Is based on a selective compilation of previously published scan
items prepared by analysts of the S and T section of the Aerospace Technology Division be-
tween May 1964 and April 1965. Scan items are derived primarily from NON-STEP sources (So-
viet and communist bloc newspapers rather than scientific and technical periodicals). Conse-
quently, material from these sources does not find Its way Into the STEP information system
(SIS) for storage and retrieval. However, these sources often contain valuable Information
pertaining to the Soviet Manned Spaceflight Program which are difficult for Interested Indi-
viduals to locate, identify, and retrieve at some later date. Therefore, the selected ab-
stracts have been assembled in handy form for purposes of reference and review. For the
reader's convenience, the material has been grouped Into topics or subject areas (e.g., the
2 Voskhod flights, the Soviet Lunar Program, and other plans and projects of the Soviet Man-
ned Spaceflight Program) and arranged In a fairly chronological manner within each subject
a rea.
R many
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28,292
Zubek, J.P., Dobbs, Doris & Bayer, L. BIBLIOGRAPHY OF STUDIES ON SENSORY DEPRIVATION AND
RELATED CONDITIONS. NIH Grant MH08748 01, DRB Proj. 9425 08, ca. 1966, 

26
pp. Psychology

Dept., University of Manitoba, Winnipeg, Manitoba, Canada. (AD 475872)

This bibliography represents the most comprehensive listing of published and unpublished
studies on Sensory Deprivation as of October 1, 1965. Included under this topic are
references to papers dealing with various aspects of the same basic phenomenon but classified
under such headings as Perceptual Deprivation, Sensory Isolation, Sensory Invarlance,
Stimulus Deprivation, Patterned Stimulation, etc. In the compilation of this bibliography,
particular attention was paid to the foreign literature (e.g., Japanese, Russian, and
Italian) and to technical reports from various governmental agencies. The references on
material on Confinement, Social Isolation, Monotony, Effects of Early Experience In Humans
and Animals, and Brainwashing, are not intended to be comprehensive, but are merely
representative.

28,293
Rose, L., Began, C.J. & Heaviside, J.B. INSTRUMENTATION FOR FLIGHT SIMULATORS. Contract
AF33(600) 36836, Proj. 6114 60165, WADC TN 58 295, Dec. 1958, 44pp. USAF Aeronautical
Accessories Lab., Wright-Patterson, AFB, Ohio. (Waldorf Instrument Company).

The utilization of advanced computers without electro-mechanical components In advanced
aircraft flight simulators requires the development of compatible simulated flight Instru-
ments. A modular system for the design of simulated instruments to operate directly from
the output of such electronic computers has been developed, and preliminary designs for
several typical instruments prepared. Emphasis has been placed on the development and test
of several types of interchangeable servo actuators which may be utilized in the simulation
of a whole range of flight instruments.
R2

28,294
Levin, E. & Ward, J. MANNED CONTROL OF ORBITAL RENDEZVOUS. Report from: "National Symposium
on Manned Space Stations, Los Angeles, California, April 20-22, 1960." Rep. P 1834, Oct.
1959, l6pp. Rand Corporatlon, Santa Monica, Calif. (AD 616402)

A device was assembled at The Rand Corporation to simulate the In-plane response of an
orbiting space vehicle to applied thrusts. This simulator was used to study manned control
of an orbital rendezvous maneuver. It was found that a pilot with appropriate display and
controls could direct the extreme terminal portion of the rendezvous maneuver with great
precision and.flexlblIlty. The fuel consumed during this "docking" phase of the operation
was a very small fraction of the total fuel required to rendezvous and consequently the
comparative efficiency of a pilot and an automatic system was not regarded as a major con-
sideration. It was also found that with training a pilot could successfully direct a
rendezvous maneuver from large distances. However, properly designed automatic equipment
would be significantly more efficient for this phase of the operation and It was concluded,
therefore, that the pilot's role In the distant closing phase of the rendezvous operation
would be limited to over-rIde In case of equipment malfunction or in the event that an
unusual maneuver seemed necessary. The use of a pilot appeared to be highly desirable for
the extreme terminal phase of rendezvous where local decisions and fine vernier corrections
might be required. For this task the pilot was found to be e highly capable instrument
whose various functions would be hard to duplicate with purely automatic equipment.
It9

28,295

US Systems Research & Development Service. SECOND INTERNATIONAL AVIATION RESEARCH AND DEVEL-

OPMENT SYMPOSIUM, ATLANTIC CITY, NEW JERSEY, SEPTEMBER 16-18, 1963. TECHNICAL PAPERS. SESSION

I: AIRBORNE SYSTEMS. Nov. 1963, 126pp. US Systems & Research Development Service, FAA, At-

lantic City, N.J. (AD 423916)

Titles of papers read at this symposium are: a) Category II Landing approach system for

turbojet aircraft; b) The practical design and testing of the automatic monitoring system In

the VC 10; c) The BAG one-eleven and all weather landing; d) The flight development of a

production automatic landing system; a) A review of the Boeing lower weather minimums program

for the 707-720-727 airplanes; and f) Category II operation--no performance compromise.

R Scattered

28,296
Buning, H, FLIGHT SIMULATION OF ORBITAL AND REENTRY VEHICLES. PART III. AERODYNAMICS INFOR-
MATION REQUIRED FOR SIX DEGREES OF FREEDOM SIMULATION. FINAL REPORT. Contract AF 33 (616)
5664, Proj. 6114, Task 611407, ASP Tech. Rep. 61 171 (111), 

2
6pp. UAF "1e0hvoraj Sciences

IA, Wright-Patterson AF, Ohio. (University of Michigan, Ann Arbor, Mich. ).(A 282905)

A survey of the aerodynamic Information required for a simulator for a glide reentry
vehicle Is presented. Various phases of the flight are considered: hypersonic reentry,
hypersonic-supersonIc glide, and supersonic-transonic-subsonlc approach and landing.
Accuracy requirements and origin of aerodynamic Information are briefly discussed. Aero-
dynamic parameters are defined, and the dependence of aerodynamic coefficients on these
parameters Is outlined. Special emphasis Is placed on a technique for generating functions
of 2 or 3 Independent variables and some sample calculations are presented.
R 10
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28,297
Saenger, E.L., Friedman, B.I., Kereiakes, J.G., Perry, H., at al. METABOLIC CHANGES IN
HUMANS FOLLOWING TOTAL BODY IRRADIATION. ANNUAL REPORT. MAY 1963-fEBRUARWVS64. Contract
DA 49 146 XZ 029, Proj. A4c 03.009, DASA 1633, ca. 1964, 33pp. US Defense Atomic Support
A eTn , Hq., Washington, O.C. (University of Cincinnati College of Medicine, Cincinnati,
Ohlo). (AD 467571)

These studies are designed to obtain information which is necessary to estimate combat
effectiveness of troops and to develop methods of diagnosis, prognosis, prophylaxis and
treatment of radiation injury. At the present time parameters of active Investigation are
clinical findings, hematologic effects, profile scores, miscellaneous laboratory tests,
deoxycytidine excretion in the urine, xanthurenic acid excretion in the urine, chromosome
changes in leucocytes, inmunologic studies and the use of autologous bone marrow. Six
patients were given from 149r to 231r (100-150 rad) total body irradiation from a Co

60 
source.,

Only one of the patients had prodromal nausea and vomiting with nausea lasting 48 hours. The
lowest hematologic values were found 25 to 35 days after irradiation. Deoxycytidine was found
in increased amounts In the urine from patients after total body irradiation. In rats much
larger amounts were found in the urine after 500r and 8OOr whole body irradiation than after
lesser doses. Studies by Dr. Anthon Luzzlo, U.S. Army Research Laboratory, Ft. Knox, Ken-
tucky, indicate there may be an immunologic post irradiation alteration in human gamma
globulin antigenicity. Combat effectiveness would be relatively maintained with an exposure
up to 200 rad, though a second exposure would result in significant troop ineffectiveness.
Animal experiments described herein were conducted according to the principles of laboratory
animal care as promulgated by the National Society for Medical Research.
RI

28,298
Reynolds, H.H. & Rohles, F.H. BEHAVIORAL RESEARCH WITH ANIMALS IN A MANNED SPACE LABORATORY.
Report from: "American Institute of Aeronautics and Astronautics, Los Angeles, California,
19 June 1963." ARL TR 64 17, Nov. 1964, 5pp. USAF 6571st Aeromedical Research Lab.,
Holloman AFB, N.M. (AD 608807)

This paper suggests animal behavioral research during prolonged weightlessness. The re-
search suggested is justified on the basis of the short gestation period and rapid matura-
tion of small animals, the number of subjects which may be studied, the controls which can
be achieved, and the resultant increase in reliability of findings.

28,299
Matheny, W.G. & Berger, P.K. EFFECTS OF BRIEF EXPERIENCE VS. PRINTED COMMUNICATION ON
ALTIMETER PREFERENCE. Contract Nonr 4097(00), Tech. Rep. I, Oct. 1964, 64pp. UGH Engin-
eering Psychology Branch, ONR, Washington, D.C. (Life Sciences, Inc., Fort Worth, Tax,).
(AD 614655)

The study was undertaken in an effort to gain a better understanding of the problem of
resistance to change and how such resistance may be counteracted. The report discusses
and illustrates some of the problems surrounding the methodology for investigating equip-
ment preferences and reports the results of a preliminary investigation into procedures
for producing changes In preference for new equipment. The selection of the altimeter as an

instrument for use in the study was based upon the fact that suitable data was available as
to the relative adequacy of the 2 instruments chosen and that the altimeter is an instrument 0
around which controversy still revolves.
R 20

28,300
Oxford Corporation. IMPROVED AIRPORT GUIDANCE SIGNS. FINAL REPORT. Contract FA WA 4486,
Proj. 422 3D, Oxford Rep. 6417 SRDS Rep. 65 31, Nov. 1964, 56pp. US Sstems Research E
Development Service, FAA, Atlantic City, N.J. (Oxford Corporation, Buffalo, N.Y.

Factors affecting the acquisition and legibility of Airport Guidance Signs were studied
to determine the optimum relationship between size, height and location of the signs. The
studies showed the 500-ft minimum legibility requirement to be the predominant factor In
size determination with a black letter on an illuminated field to be preferable from an ac-
quisition viewpoint. A character size of 10 inches high by 8 Inches wide was chosen as sat-
Isfactory for a distance of 500 ft. Using these results, 2 basic types of frangible signs
were developed. The first consists of an air supported plastic bag with an 18 x 48-inch
translucent Illuminated field on either side of the sign. The second type uses styrofoam
In place of alr for the support of a similar plastic bag. Because of the light transmission
and outdoor weathering requirement, a Tedlar film was chosen for the plastic on both types.
A pump for inflating and maintaining the Internal pressure of the air supported units and

the necessary check and rellef valves were developed. A number of prototypes of each design
were built and tested to demonstrate the ability of the signs to withstand a 60 MPH air load
while collapsing readily when hit by an airplane section.

28,301
Ford, A., Olson, M.W., Rigler, D., Dugan, G.E., et al. SINGLE-OPERATOR SIGNAL TRACKING ON
GROUND RADAR. Contract W33 038 ac 22561, E.O. 694 17, AF Tech, Rep. 6370, Sept. 1950,
97pp. USAF Air Materiel Command, Wright-Patterson AFB, Ohio. (Lehigh University, Bethle-
hem, Penn.).

A series of scope discrimination studies, by the measurement of human error and reaction
time, was made to evaluate scale-reading and cursor-tracking techniques on sector-type
radar scopes used in ground installations. Particularly it was desirable to discover error
tendencies when a single operator was assigned a multiple task of reporting as many as 3
space variables: range, azimuth, and elevation. it was found that even the simplest types
of superimposed area-scales lead to several families of systematic errors, and more than
5 times the spread of random errors as compared with cursor-tracking methods. This is
true when a specially designed cursor plate is used in conjunction with a manual control
which can be moved with at least 2 df.
R 17
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28,302
Bailey, H.H. APPROPRIATE ROLES AND SOME LIMITATIONS OF MAN AS A GUIDANCE COMPONENT. Rep.
P 2020, June 1960, 16pp. Engineering Div., Rand Corporation, Santa Monica, Calif. (AD

610835)

This paper considers the general role of man In weapon systems: the several kinds of gui-

dance, certain target characteristics and mants capability relative to weapons systems are

reviewed. The requirements for target recognition are described: resolution, contrast, search

time, and prior knowledge and a simple model is proposed for calculating search times under

one set of rather arbitrary conditions.

28,303
Workman, R.D. OXYGEN DECOMPRESSION FOLLOWING AIR DIVES FOR USE IN HYPERBARIC OXYGEN THER-

APY. Proj. F Oil 06 01, Task 3361, Test 7, Res. Rep. 2 64, Dec. 1964, iOpp. USN Ex

mental Divinq Unit, Naval Weapons Plant, Washington, D.C. (AD 611322)

Two decompression schedules with use of 02 were tested to provide for 3 and 4 hour 
air

exposures at 3 atmospheres absolute pressure required for use in hyperbaric 0 treatment.

Schedules for such long exposures have not been available previously to permni use of 02

breathing that decompression time be shortened. 6 Ss were exposed to air breathing in a

dry pressure chamber at 70 ft. equivalent depth in sea water for periods of 180 
and 240

min., respectively. Decompression was carried out with 02 breathing at 30, 20, and I0 foot

stops. All 6 Sn exposed for 180 min. were symptom-free following decompression. Of 6 Ss

exposed for 240 mn., I S developed transient vertigo I hr. post dive, which resolved

promptly with 02 breathing at a depth of 60 ft. Greater than average susceptibility to

decompression sickness from such prolonged exposures in this S Is considered 
to be a severe

test of adequacy for this schedule. Thus, the schedules tested should provide efficient

decompression for these prolonged exposures with minimal risk of symptoms 
of decompression

sickness. No manifestations of 0 toxicity appeared during the 02 decompression periods.

Risk of 02 toxicity should be minimal with use of these schedules since the 
exposure is well

within the safe limits for Ss at rest.
R 20

28,304
Barron, C.I. (Princ. Investigator.) et al. RESEARCH STUDIES ON INVESTIGATION OF THE EFFECTS
OF SLOW AND RAPID DECOMPRESSION UPON HUMANS AT 45,00 FEET. Contract FA 3082, May 1963,
88pp. US Federal Aviation Agencv, Washington, D.C. (Lockheed-California Company, Lockheed
Aircraft Corporation, Burbank, Calif.). (AD 421148)

Tests were conducted to determine the effects of decompression from 8,000 to 45,000 feet
at rates from 5 to 30 seconds on 4 pilot and 4 passenger Ss. Masks of several types

currently in use in transport and business aircraft were worn or donned at varying intervals

of exposure. Phsyiologicai measurements and cellular enzyme determinations were recorded

in all tests, and performance and communication studies were conducted on the pilots.

Results of the tests revealed inability of most Ss to complete all pretest Instructions.

Severe reactions or Incapacitation of varying degree occurred in the 3 Ss exposed to the
5-sec. decompressions. Convulsive movements occurred in 2 of the Ss who did not apply their

masks for periods of about 5 to 6 sec. after reaching maximum altitude. Encephalographic

changes, indicative of severe hypoxia, occurred In these cases between 17 to 40 sec. after

the start of decompression. Performance and communications were adversely affected in all

pilots undergoing decompression without wearing the mask; however, enzyme changes were

nonsignificant in all except I passenger. The study confirmed the findings of other inves-

tigators in noting that unless 100% 02 was inspired within 5 to 7 sec. after exposure to

45,000 feet, unconsciousness would occur at 13 to 16 sec. The test emphasized the necessity
for wearing an oxygen mask during all rapid decompressions to 45,000 feet and the need for

improvement in oxygen disposing devices for passengers.
R 35

28,305
Scrimshaw, H.S. EFFECT OF STRESS ON NUTRIENT REQUIREMENTS OF MAN. (PROGRESS REPORT.)

Contract DA 49 193 MD 2239, 1963, lO3pp. USA Medical Research & Development Command, Office

of the Surgeon General, Washington, D.C. (Nutrition & Food Science Dept, Massachusetts

Institute of Technology, Cambridge, Mass. (AD 423385)

Two studies Involving 2 groups of 5 students showed that when such Individuals were sub-

jected to a reversal of night and day accompanied by an obligation to work during such re-

versed periods there was enhanced excretion of nitrogen, Inorganic sulfate sulfur and during

the reversal periods these were paralleled by the excretion of 17-hydroxysteroids; very

little effect was observed on the excretion of creatinine, sodium and potassium. A third

reversal study Involving 10 students for a 21 day period was also completed. Here the days

,foliowing a return to a normal day and night pattern were also examined. The results of

this study have not been statistically analysed and will be reported later. Two studies

upon the physiological effect upon the stress of examinations were also completed. The first

Involved 11 Ss and the second 15Ss. Both studies showed essentially the same response, a

greatly enhanced variability In the day by day excretion of nitrogen and Inorganic sulfate
sulfur paralleled by the excretion of 17-hydroxycorticosterolds during the examination as

compared to the baseline. While the majority of students showed a net increase In the ex-

cretion of these substances a minority of non-responders prevented the overall differences

from reaching statistical significance. The creatinine excretion remained essentially con-

stant throughout both periods of both studies; little effect was observed on the electrolyte'

excretion except enhanced potassium excretion during the freshman examination. Data from spo-

radio Infections upon Ss in these studies Pre being accumulated and will be tabulated when

enough cases have been assembled.
R 4

28,306
Tucker, G.J. & Reinhardt, R.F. SUICIDE ATTEMPTS. BuMed. Proj. MR005.o4 0017.1, NAMI Rep.

975, Aug. 1966, 20pp. USN Aerospace Medical Institute, NAMC, Pensacola, Fla.

The military physician is frequently confronted 
by patients who have made a suicide

attempt. In an attempt to clarify the significance of these suicide 
attempts in the mili-

tary, all patients who had made a suicide attempt in a 
9-month period, and who were seen

by the psychiatric staff of the U.S. Naval Aviation 
Medical Center, were retrospectively

studied (N - 42). The suicide group was compared on 35 demographic, historical, 
and

clincial variables to 2 control populations: a) randomly selected psychiatric in-patients

(N - 20) who did not make a suicide attempt; b) well-adjusted 
enlisted men seen for admin-

Istrative screening evaluations (N - 30). The suicide group and the psychiatric control

group were followed 9 to 18 months after initial psychiatric 
contact. All data were statis-

tically analyzed. From these data emerged statistically significant guidelines 
for the

evaluation, treatment, and disposition of suicidal 
patients by the military psychiatrist.

R 16
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28,307
Whlttenburg, J.A., Barlow, C., Deveney, K.L., Warne, R.D., Ct al, RESEARCH ON HUMAN AERIAL
OBSERVATION. PART III. SUMMARY DATA FROM TACTICAL FIELD TESTS. Subcontract HumRRO I 005,
Task OBSERVE I, HSR TN 59/6 Ce, Res. Memo. 5, July 1960, 84pp. USA Aviation Human Research
Unit, Fort Rucker, Ala. (Human Sciences Research, Inc., McLean, Va.).

This report Is principally concerned with data obtained from 4 tactical field tests of
aerial observer capabilities. It contains a brief description of the 4 tactical field tests,
a statement of the major findings on aerial observer proficiency, and a number of tables
containing summary data on observer capabilIties.
R5

28,308
Hixson, W.C. & Beischer, D.E. BIOTELEMETRY OF THE TRIAXIAL BALLISTOCARDIOGRAM AND ELECTRO-
CARDIOGRAM IN A WEIGHTLESS ENVIRONMENT. Contract NASA Order R 20, Monograph 10, Sept. 1964,
10

2
pp. USN School of Aviation Medicine, NAMC, Pensacola, Fla. (AD 614789)

This report describes in detail the design and development of the Constraint Platform with
attached Biotelemetry Module used to transduce, signal condition, and telemeter the physiolo-
gical measurements. A similar description is given of the airborne receiving station used to
receive, display, and store the telemetered data. Linear and angular acceleration measure-
ments were performed with this equipment and the results represent the first recording of a
triaxial Inertial acceleration ballistocardiogram. Triaxlal electrocardiographic data were
simultaneously measured and telemetered to permit correlation of the mechanical and electri-
cal events of the cardiac complex. The linear acceleration patterns were also displayed in
loop form and In a 3-dimensional arrangement to facilItate Interpretation of their spatial
relationship. Analog computer operations were performed on the flight data to obtain a con-
tinuous trace of the absolute magnitude of the instantaneous BCG and ECG vector. Differences
between the flight BCG and laboratory based BCG data are noted and discussed. A discussion
of the instrumental approach outlines performance and limitations of such measurements In
the weightless environment and makes suggestions for ballistocardiographic studies in large
size manned orbiting space laboratories.
R5

28,309
Lomov, B.F. (Ed.). PROBLEMS OF ENGINEERING PSYCHOLOGY. Report from: "First Leningrad
Conference on Engineering Psychology, June 1964." NASA TT F 312, May 1965, 143pp. National
Aeronautics & Snace Administration, Washington, DC. (State University, Leningrad, Russia).

This report contains resumes of conference papers, grouped Into seven sections. The
titles of the sections and the numbers of resumes are: a) General Topics; Self-Organizing
Systems; Functions of Human Beings In Control Systems; General Characterization of the Opera-
tor's Activity; Simulation of Psychic Activity; Reliability and Accuracy of Operator's Activ-

Ity; Engineering Psychology and Allied Sciences; Design of Operator's Working Post (27 pap-
rs); b) Training and Selection of Operators (6 papers); c) Group Activity (5 papers); d)

Methods of Investigating Human Activity. Experimental Methods and Equipment (17 papers); a)
Reception of Information by Human Subjects: Evaluation of Information Received, Sensory Pro-
cesses and Characteristics of the Sensory Systems, Simulation of Perception and Recognition,
Coding of Information (27 papers); f) Sensorlmotor Processes. Reactions (24 papers); g) Oper-
ative Thinking. Memory (14 papers).
R 120

28,310 0Shupe I.K. AS41COEXAMINATION OF THE DYNAMICS OF A1IRCRAFTPIN FORMATION FLIGHT. DA Task

El 34101 0235 14 05, Tech. Rep. ECOM 2754, Sept. 1966, 33pp. USA Electronics Command,

Fort Monmouth, N.J.

This report deals with the control of an aircraft In a formation-flight mode of operation.
The purpose Is to determine what Information should be displayed to the pilot under IFR con-
ditions to best approximate the performance achievable under VFR conditions, Several differ-
ent types of IFR control concepts are examined, Including newly developed acceleration com-
mandIng laws, and are compared to the VFR performance achievable In a UH-lB Army helicopter.
The presently most popular IFR display, relative position error, Is shown to be totally Ina-
dequate for tight control.
R3

28,311
Burket, G.R. A STUDY OF REDUCED RANK MODELS FOR MULTIPLE PREDICTION. Contract NONR 477(33),
Public Health Res. grant M 743(C7), July 1962, 92pp. University of Washington, Seattle,
Wash. (AD 420189)

The primary concern of this study was the possibility of using reduced rank solutions for
regression weights to Increase the accuracy of prediction obtainable In future samples. Us-
Ing regression theory, a general factor model for reduced rank prediction was developed. It
was shown that, If errors In the criterion observations are not to be capitalized upon, the
optimal basis for determining a lower rank solution will be the amount of variance accounted
for In the predictor data matrix. Thus the best alternative to reduced rank methods which
seek to obtain the maximum multiple correlation with the criterion would be the method of
largest principal axes factors. Estimates of the welght-validities and total squared errors
of prediction to be expected when a particular set of weights Is applied In future samples
were also derived.
R 18

28,312
Brehens, V.N. AN EXAMINATION OF SOME DISTRIBUTION-FREE METHODS PERTINENT TO STAGE OUTPUT
ANALYSIS. Contract AF 33(600) 41896, Staff Memo. 62 3, June 1962, 65pp. OMEGA, Technical
O eratlons. Inc., Washington, D.C. (AD 420476)

The problem areas Involved In the present paper are the analysis of STAGE output and the
sampling of model runs for validity. Programs are being prepared to carry out some of the
output analyses on the computer. The present paper presents an Initial step toward extend-
Ing the statistical nature of the analysis through the application of distribution-free meth-
ods. It Is anticipated that the application of various parametric methods will follow the
distrIbution-free approach as more Is learned about the distributions of output variables.
It Is believed that the distribution-free techniques presented In the present paper have num-
erous applications to the analysis of STAGE output data and that these techniques can be In-
corporated Into an "analysis library" adapted to computer operation. However, It appears 0
that a more Immedlate problem Is that of taking current ABAD analyses and adapting these

(with moderate extensions) to computer operation. Once this Is accomplished, the logical se-
quence of steps Is the application of dlstrIbutIon-free and parametric techniques to STAGE
output.
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28,313
MacLeod, S. PHOTOINTERPRETER PERFORMANCE STUDIES. Sept. 1964, 56pp. USAF Rome Air Develop-
ment Center, Griffiss AFB, N.Y. (AD 609071)

This report Is a summary of 5 studies sponsored by Rome Air Development Center. These
were designed to explore important relationships between measures of photointerpreter perfor-
mance and the following types of antecedent factors: a) Image quality: b) Mode of presenting
comparative-cover photography; c) Techniques for rapid recognition training; d) Temporal as-
pects (viewing time and work/rest cycles) of image presentation; and e) Image content para-
meters. Each study is reviewed with respect to experimental objectives, approaches, results
and conclusions. Immediate applications of the data and implications for future research are
also discussed.
R6

28,314

Crook, M.N., Hanson, J.A. & Weisz, A. AERONAUTICAL CHARTS UNDER RED LIGHT. Contract AF33
(616) 2018, ROD 694 51, WADC TR 54 198, May 1954, 3

6
pp. USAF Aero Medical Lab., Wright-Pat-

terson AFB, Ohio. (Institute for Applied Experimental Psychology, Tufts University, Medford,
Mass.). (AD 52509)

The general problem of designing charts for legibility under red cockpit light Is examined
in the context of related problems. The characteristics of charts and the techniques for
presenting information on them are analyzed and evaluated In relation to possible methods for
Improving red light legibility. Several lines of research carried out under this project are
reviewed, and 2 experimental charts are exhibited and described. Methods for improving red
light legibility, within the framework of present size and space limitations and production
techniques, are summarized.
R 33

28,315
Gagliardi, U.0. & Eckenrode, R.T. SOME INITIAL THOUGHTS ON MAN-COMPUTER RELATIONSHIPS.
Contract Nonr 3602(00), Feb. 1962, 98pp. USN Psychological Sciences Div., ONR. Washington,
D.C. (Dunlap & Associates, Inc., Stamford, Conn.). (AD 421421)

The topic of this report is the development of means by which computers may aid man in
his heuristic approaches to problems. They might do this in any of the following ways:
a) by developing the consequences of heuristics formulated by man; b) by solving a simpler
problem whose solution set contains that of the problem to be solved; c) by making it poss-
ible to answer a large number of related problems and thus to facilitate in man inductive
inferences and generalization of the answers. An experiment is described in which the
problem is typical of many real-life, non-trivial Navy situations, which has an algorithmic
solution, and which can be complicated to almost any degree. Even in its simplest forms,
solutions are not obvious, but can be reached heuristically by man. Examples of effective
heuristics have been developed and are not only such as can easily be programmed on a mach-
ine, but also appear to have a great deal of generality. An experimental program is planned
which will explore the ways in which heuristically programmed computers can aid, or even
replace man, and the value of their solutions can be compared (at least in the simpler
cases) with solutions reached algorithmically.
R 57

28,317
Hertzberg, H.T.E. SOME CONTRIBUTIONS OF APPLIED PHYSICAL ANTHROPOLOGY TO HUMAN ENGINEERING.
Ann. N.Y. Acad. Sci., Nov. 1955, 63(4), 616-629. (USAF Aero Medical Lab., Wright-Patterson
AFB, Ohio). (Reprint) (AD 233711-

This paper presents the findings of 3 previously unpublished studies in applied physical
anthropology. The first study summarizes the usefulness of the percentile graph as a tool
in the sizing of work space, clothing, and personal equipment. The second study outlines
how the use of muscle strength data can further human safety and care of machine operation.
The third study discusses what happens to buttocks in the seated position.

28,318
Gupta, S.S. SELECTION AND RANKING PROCEDURES AND ORDER STATISTICS FOR THE BINOMIAL DISTRIBU-
TION. Contracts NONR 225(53) & AF33(657 11737), Mimeo. Ser. 31, Oct. 1964, 15pp. Purdue
University, Lafayette, Ind. (AD 624070)

The first part of this paper describes some work on selection and ranking procedures for
binomial populations. The procedures discussed here fall In the following 2 categories: a)
procedures for selecting a subset containing the best population or all those populations
that are better than a standard; b) procedures for selecting the best. The second part of
this paper discusses order statistics from the binomial distribution and describes some new
tables of moments and cumulative distribution function of these order statistics.
R 12

28,319
Pratt, J.W. SHORTER CONFIDENCE INTERVALS FOR THE MEAN OF A NORMAL DISTRIBUTION WITH KNOWN
VARIANCE. Ann. Mathematical Stat., June 1963, 34(2), 574-566. (Harvard Graduate School
of Business Administration, Boston, Mass.). (Reprint)

This paper obtains and explores a family of confidence procedures for the mean of a norm-
al distribution which are, in a certain sense, more efficient than the usual procedure.
R4

28,320
Austin, C.M. CURRENT CAPABILITIES OF THE QUALITY EVALUATION LABORATORY FOR CONDUCTING ENVI-
RONMENTAL TESTS. QE/C 64 731, Nov. 1964, lOOpp. USN Quality Evaluation Lab., Ammunition

Depot, Crane, Ind. (AD 613640)

The environmental test equipment capabilities are presented of the Quality Evaluation La-
boratory, located at the U.S. Naval Ammunition Depot, Crane, Indiana. The laboratory has
testing equipment and facilities for meeting any requirement for the simulation of climatic
and dynamic environmental conditions and for simulating functionally any Installation In air-
craft, missiles, and shipboard equipment. The total environmental test capability is availa-
ble for developmental, acceptance, and surveillance evaluation of weapons systems and compo-
nents, and of explosive pyrotechnics and their component parts. The report is subdivided In-
to the categories of vibration, acceleration, shock, temperature, combined environments, and
other environments. (DC)
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28,321
Honea, F.I. TEMPERATURE CONTROL SYSTEMS FOR SPACE VEHICLES. Contract AF33 (657) 8953,
Proj. 6146, Task 614609, ASO TRD 62 493, Part II, Sept. 1963, 2

8
5pp. USAF Flight Dynamics

Lab., Wright-Patterson AF8, Ohio. (Space & Information Div., North American Aviation, Inc.,
Downey, Calif.). (AD 422763)

Methods of dynamic response analysis for space vehicle temperature control systems are
described, Including mathematical equations, tables, graphs, and an example analysis. A
procedure for design of systems, Including selection of control methods, coolants, and com-
ponents and design analysis, Is also Included. Other sections include a continuation of
some topics from Part I and a description of special temperature control problems associa-
ted with precision temperature control, cryogenic cooling and reentry. Conclusions and
recommendations are Included to show areas which need Investigation and further study.
R 53

28,322
Moran, J.A. & Tiller, P.R. INVESTIGATION OF AEROSPACE VEHICLE CREW STATION CRITERIA.
Contract AF33(615) 1297, Proj. 1425, Task 142501, FDL TOR 64 86, July 1964, 434pp. USAF
Flight Dynamics Lab., Wright-Patterson AFB, Ohio. (Space & Information Systems Div., North
American Aviation, Inc., Downey, Calif.). (AD 452187)

This report presents an analysis of the crew station design criteria for three types of
space vehicles. As defined In this report they are a) a vertical launch, horizontal landing
low orbital vehicle, (250-300 nautical miles) manned by a crew of three and designed for
reconnaissance and surveillance; b) a horizontal launched, horizontal landing, high orbit
(19,350 miles ) vehicle, manned by a crew of three and capable of supporting five passengers
over a 10 day perIod; c) a nonrecoverable low orbital (250-300 nautical miles) space station
capable of supporting a crew of 21 men for a minimum period of 30 days. Recommendations are
made In the design of mission oriented stations and life support stations. Methods of
validating the recommendation are given along with the suggestion of typical experiments and
facilities that could be used as a major segment of the validating procedure. As a result
of this research, study areas wherein further research would be beneficial to the establish-
ment of crew station criteria have been Identified.
R 130

28,323
Pierce, C.M. THE BIOLOGY OF SPACE FLIGHT: AN ANNOTATED BIBLIOGRAPHY. Contract AF 04
(695) 136, SB 63 20, Rep. 8 55 63 2, April 1963, 313pp. Missiles & Space Company, L
Aircraft CorporatIon, Sunnyvale, Calif. (AD 425915)

This bibliography contains selected references which are concerned with biology and
space flight. Topics include food provisions, atmosphere control, waste control and water
recovery, emergency survival systems, psychology, radiation and meteoroids, gravitation,
magnetic fields, and exoblology. The references are grouped by subject and arranged
according to the first author. Indexes for corporate author, personal author, and subject
are Included. The general period of coverage dates from 1958 through 1962.
R 677

28',324
Aschoff, J. (Ed.). CIRCADIAN CLOCKS. PROCEEDINGS OF THE FELDAFING SUMMER SCHOOL 7-18 SEPT-
EMBER 1964. 1965, 479pp. North-Holland Publishnq Company, Amsterdam, Holland.

This book consists of 44 papers on the subject of circadian rhythms given at Feldafing
Summer School Conference In September, 1964. Since the usage of physical and technical terms
has become more and more common In describing biological oscillations, a vocabulary defining
technical terms and listing widely accepted or suggested symbols was distributed to the par-
ticipants. It Is reproduced as an introduction to the main body of the book, in order to fa-
cilitate Its reading for those less familiar with this terminology. The papers are organized
under the following topic headings: a)Part I. Methods and analysis; b) Part II. Theory of
oscillation; c) Part Iii. Observations and generalizations; d) Part IV. Biochemistry and phy-
siology; a) Part V. Syntheses and hypotheses; f) Part V1. Recent experimental results; g)
Part Vii. Photoperiodism as related to circadian systems; h) Part VIII. Applied and general
aspects.
R many

28,325
Randall, R.B. CREW-COMPARTMENT TEMPERATURES: THE EFFECTS OF A SOLAR-HEAT REFLECTING PAINT.
Tech. Note 4 66, July 1966, 

4
2pp. USA Human Engineering Labs., Aberdeen Proving Ground, Md.

This study evaluated an olive-drab enamel that reflects solar heat. The evaluation com-
pared temperatures Inside 2 M113 Armored Personnel Carriers (ACPs): one painted with the re-
flecting paint and the other with a conventional lusterless olive-drab finish. Over a 5-day
period, measurements at 5 locations on each APC revealed that temperatures were lower In the
vehicle treated with the reflecting paint. Because this paint reduces the temperature of
the vehicular skin and of the crew-compartment air, It will probably reduce the thermal
stress on personnel confined inside such vehicles. If this paint Is used with air-condi-
tionbd vehicles, Itshould reduce air-conditioning requirements.
R3

28,326
Pratt, H.S., Beck, E.P., Wirthlen, L.S. & Grayblel, A. STUDIES ON THE RESPONSE TO ACUTE
ALTITUDE EXPOSURE WITH SPECIAL REFERENCE TO THE POSSIBILITY OF EARLY DETECTION OF HIGH ALTI-
TUDE PULMONARY EDEMA. BuMed. Proj. MF022.03.02 5014.1, NAMI Rep. 964, May 1966, 

2
9pp. USN

Aerospace Medical Institute, NAMC, Pensacola, Fla.

The pathogenesis of acute pulmonary edema of high altitude remains unknown. The present
study was designed to evaluate the baseline and acute cardlorespiratory acclimation data of
a group of young males selected to construct and maintain a scientific station on the Antarc-
tic Plateau (pressure altitude 13,500 ft). Should serious altitude sickness or pulmonary
edema develop In any of these Ss, It might be possible to determine which investigations, if
any, could be used to screen potentially susceptible Ss and to Identify avenues for more ex-
tensive studies. The baseline studies revealed the Ss to be In good health. The acute car-
dlorespIratory changes, both In the altitude chamber at 14,000 ft after 36 hours and follow- 0
Ing return to sea level, were similar to those described by other authors. No evidence of
overt or Insiplent pulmonary edema was detected. However, there was an unexpectedly high
incidence of protracted nausea and vomiting, necessitating the removal of two of the Ss from
the chamber.
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28,327
Pi16, R.J. PROJECT FOG DROPS. INVESTIGATION OF WARM FOG PROPERTIES AND FOG MODIFICATION
CONCEPTS. Contract NASr 156, NASA CR 368, Jan. 1966, 71pp. National Aeronautics & Space
Administration, Washington, D.C. (Cornell Aeronautical Laboratory, Inc., Buffaio, N.Y.).

Mathematical models have been formulated to describe the dynamic properties of warm fog.
In the laboratory, experiments were conducted to determine the effects of Ionic surfactants
on droplet coalescence and to study the behavior of nuclei treated with fatty-alcohol mono-
layers. Dally measurements were made of the nuclei active at slight supersaturatlons charac-
teristic of natural fog. The results of these measurements together with past analytical and
experimental findings were used to generate new Ideas for fog suppression and to evaluate
previous concepts for altering warm fog. A climatological survey of fog frequency In the
Continental United States describes those regions having frequent occurrences of dense fog,
I.e. fog that limits visual range to I/4 mile or less.
R 24

28,328
Maglierl, O.J., Huckel, Vera & Parrott, T.L. GROUND MEASUREMENTS OF SHOCK-WAVE PRESSURE FOR
FIGHTER AIRPLANES FLYING AT VERY LOW ALTITUDES AND COMMENTS ON ASSOCIATED RESPONSE PHENOMENA.
NASA TN D 3443, July 1966, 

6
3pp. National Aeronautics & Space Administration, Washington,

D.C. (Langley Research Center, NASA, Langley Station, Hampton, Va.),

Extensive ground measurements of shock-wave pressure have been made for 2 different
supersonic fighter airplanes in the Mach number range of about 1.05 to 1.16 and for alti-
tudes from about 50 to 890 ft. Comparisons of the pressure rises across the shock wave
measured on the ground are made with the available theoretical data, and these pressure
data are correlated with some data on window-glass breakage. Brief discussions are also
given relative to other associated phenomena such as ground motions and response of equip-
ment and personnelland with respect to observations of human response, no slgnlficant
adverse physiological reactions were noted. Ear muffs were useful In reducing the Inten-
sity of the audible noise although they were not considered necessary by the test operators.
Some persons not wearing ear protection observed a brief ringing In the ears, and It was
believed that a small amount of temporary hearing loss may have occurred, Some observers
exposed repeatedly reported a dislike for the booms and found it difficult to make visual
observations.
R 17

28,329
Kern, R.P. A CONCEPTUAL MODEL OF BEHAVIOR UNDER STRESS, WITH IMPLICATIONS FOR COMBAT TRAIN-
ING. Contract DA 44 188 ARO 2, DA Proj. 2JO24701A712 01, Tech. Rep. 66 12, June 1966, 79pp.
Human Resources Research Office, George Washington University, Alexandria, Va.

On the basis of reported observations of the behavior of Individuals under various pro-
longed physical harm conditions, a sequential pattern of behavioral reactions Is described,
reflecting the behavioral manifestations of a stress process. This sequential pattern of be-
havior would be expected, over time, to apply to any Individual In any severe physical harm
threat. The rate of development of this behavioral pattern under a given set of environmen-
tal stressor conditions represents the Individual's stress resistance. A conceptual model
was developed to describe the mode of operation of key attitudinal variables and environmen-
tal stressor variables In producing this behavioral pattern as well as the Individual differ-
ences In stress resistance. Design of training to Increase stress resistance In combat or
other hazardous jobs Is discussed from the basis of this conceptual framework.
R 4o

28,330
Kent, P.R. OXYGEN BREATHING EFFECTS UPON NIGHT VISION THRESHOLDS. INTERIM REPORT. BuMed.
Proj. MFOI.99 9002.03, Rep. 469, Feb. 1966, l3pp. USN Submarine Medical Center, New London
Submarine Base, Groton, Conn.

Two series of experiments were conducted, --one was concerned with the effects of mask
breathing, and the other with breathing 100% oxygen at ambient (sea level) pressure. It was
found that the effect of oxygen excess upon rod and cone scotoplc threshold Is subject to
.Individual variation. Rod and cone scotopIc thresholds are only exceptionally affected by
breathing near-bOOY oxygen for periods up to 140 minutes. When administered at higher pres-
sures, even for periods as short as 20 minutes, the Incidence of effects Is sharply higher.
Rod and cone scotopic thresholds, measured while breathing near-bO0Y oxygen are sensitive to
blood sugar levels. Breathing through a mask-demand valve system of the type used In the-e
experiments may cause an elevation of the rod and/or cone scotopic threshold(s) of some In-
dividuals, apart from any effect of the inhalant.
R 19

28,331
Summers, L.G. AN INTRODUCTION TO THE SPECIFICATION OF OPTIMUM VISUAL DISPLAY DESIGN CHARAC-
TERISTICS. Contract NONR 1076(00), Rep. ES 40408, June 1961, 28pp. Engineering Dept.,
Douglas Aircraft Company. Inc., El Segundo, Calif. (AD 466961)

The characteristics of an optimum visual display without any definition of the material
presented on the display and without any physical limits for the display can be defined In
terms of the maximum amount of Information that Is capable of being presented to the human
S at any one time. A chart lists the estimated optimum values for different display charac-
teristics, such as size, resolutlon, brightness, contrast and color.
R 29
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28,332
Katz, D., Emery, J.A., Gabriel, R.F. & Burrows, A.A. EXPERIMENTAL STUDY OF ACOUSTIC DIS-
PLAYS OF FLIGHT PARAMETERS IN A SIMULATED AEROSPACE VEHICLE. NASA CR 509, July 1966, 154pp.
National Aeronautics & Space Administration, Washlngton, D.C. (Douglas Aircraft Company,Inc., Long Bea ch, Caif)

The research reported herein was addressed to evaluation of the feasibility of employing
acoustic stimuli in the presentation of information to humans. The considerations respon-
sible for interest in the acoustic display concept include potential alleviation of visual
loading of pilots, increased flexibility of displays, and improved information processing
capability achieved through the use of more than one sense modality. In particular, appli-
cations of acoustic displays of target location in target detection and of flight para-
meters in aerospace vehicles were experimentally examined in the program described below.
A simulated target detection task was devised and provisions were made for displaying the
lateral location of simulated targets acoustically be means of an interrupted 500 cps tone
emanating from the direction of the target. The same information could be displayed visu-
ally on a meter or simultaneously by the acoustic display and the visual display (meter).
Ss engaged in the target detection task, which required location and identification of
targets, while concurrently involved in a visual tracking task. A secondary acoustic task
was superimposed during some trials and, in all cases, the performance of Ss was evaluated
as a function of the type of target location display.
R 22

28,333
Hodge, D.C. & McCommons, R.B. FURTHER STUDIES OF THE RELIABILITY OF TEMPORARY THRESHOLD
SHIFT FROM IMPULSE-NOISE EXPOSURE. AMCMS Code 5011.11.84100, Tech. Memo. 3 66, April 1966,
44pp. USA Human Engineering Labs., Aberdeen Proving Ground, Md.

Three studies were conducted to determine the reliability, under various exposure condi-
tions, of temporary threshold shift (TTS) produced by impulse noise. The Ss, who were re-
presentative of the Army population, were tested at frequencies throughout the range of human
hearing. Individual Sst TTSs were not consistent enough to permit any meaningful generaliza-
tions. However, group-mean TTS was a reliable measure of impulse-noise effects for Ss with
both normal and subnormal hearing, and throughout the range of audible frequenceles. Basing
Interpretations on these types of data should insure that results from various tests will be
comparable.
R 17

28,334
Healer, J. & Messer, M. (Eds.). SUMMARY REPORT ON A REVIEW OF BIOLOGICAL MECHANISMS FOR AP-
PLICATION TO INSTRUMENT DESIGN. VOLUME III. PART I. Contract NASw 535, NASA CR 415, March
1966, 104pp. National Aeronautics & Space Administration, Washington, D.C. (Allied Research
Associates, Concord, Mass.).

This report together with the two preceding Summary Reports summarize the results to 1966
of a review of biological mechanisms for application to instrument design and englneerln.
This study Is concerned with the Investigation (and extension of previous investigations) of
the function, structure and operational principles of blosensor mechanisms throughout the
animal world, the integrated role of the sensor In a total regulatory control loop, engineer-
Ing analyses of sensor operation, and the evaluation of this data In terms of present and an-ticipated Instrumentation requirements for a variety of applications. Similarities and dif-

ferences between these bim-transducers and their physical counterparts were Investigated with
particular emphasis paid to studying those characteristics of biosensors which are not cur-
rently used In Instrumentation. Sensory systems surveyed are: a) mechanoreceptors; b) chemo-
reception; c) Thermoreception; d) photoreceptlon; and e) Electro-receptors and magnetic field
sensors.
R 13

28,335
Hurst, P.M. A VIEWPOINT ON "DRUG ENHANCEMENT." Contract NONR 4423(00), Proj. NR 144 189/12
7 64, Rep. ONR H 66 2, Jan. 1966, 

2
5pp. USN Physiological Psychology Branch, ONR, Washing-

ton, D.C. (Psychobiology Div., Institute for Research, State College, Penn.).

Pertinent experimental literature is reviewed concerning drug enhancement of cognitive
performance. Results are synthesized Into a viewpoint concerning psychological mechanisms by
which performance can be enhanced, with emphasis upon stressful situations. Criteria are
advanced for operational distinction of tasks and/or situations where enhancement effects ma,
be predicted for particular classes of drugs. Preliminary specifications are devised for ex-
perimental verification of parts of the theoretical framework.
R 67

28,336
Hurst, P.M. & Weidner, Marianna F. DRUG EFFECTS UPON PERFORMANCE UNDER TASK-INDUCED STRESS.
Contract NONR 4423(00), Proj. NR i44 189/12 7 64, Rep. ONR H 66 I, Jan. 1966, 

2
2pp. USN

Physiological Psychology Branch, ONR, Washington, D.C. (Psychobiology Div., Institute for
Research, State College, Penn.).

An experiment was performed to test the Interaction between drug/placebo effects and In-
centive conditions under task-induced stress. 63 student volunteers served in a factorially
designed experiment varying level of incentive, drug condition, and placebo condition (wheth-
er or not the S was led to believe he had received a drug). All active drugs were given in
disguised form. These Included d-amphetamine sulfate (10 mg.), chlordiazepoxide HCL (10 mg.),
and methylphenldate HCL (10 mg.). Neither the Incentive nor the "placebo condition" factor
had a significant effect upon performance. D-amphetamine showed a significant superiority to,
other drug conditions early In the session. Most of this superiority derived from the "high
stress" condition. Mood effects were also noted. Results were interpreted as favoring a
mood-related component In performance enhancement rather than the psychoanalytic factor.
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28,337
Alt, F. (Ed.). ADVANCES IN BIOENGINEERING AND INSTRUMENTATION. VOLUME I. 1966, 360pp.
Plenum Press, Plenum Publishing Corporation, New York, N.Y.

This Is the first in a projected series designed as an Introduction to bloengineering and
blolnstrumentatlon. The 4 chapters in this volume cover: a) Kinematic and kinetic techniques
In blomechanics; b) The transduction of physiological events; c) Ultrasound In biology; and
d) Neurological feedback control systems. The chapter on kinetic and kinematic techniques
covers the techniques, measurement and Instrumentation for recording movements and forces.
The chapter on transduction covers Instrumentation from a force standpoint (e.g., plezoelec-
trlc and Inductance transducers) and from a process standpoint, (e.g., eye movements). The
chapter on feedback control systems covers the motor system. Each chapter has a separate
subject Index.
R many

28,338
Ekman, G., Berglund, Birgitta & Berglund, U. LOUDNESS AS A FUNCTION OF THE DURATION OF AUDI-
TORY STIMULATION. Number 205, March 1966, 9pp. Psychological Labs., University of Stock-
holm, Stockholm, Sweden.

The perceived loudness of a 1,000 c/s tone was measured by a direct scaling method under
different conditions of Intensity (19-35 db) and duration (50-500 msec) of stimulation. It
was found that loudness grows as a logarithmic function of stimulus duration; the relation
was verified for 10 Individual Ss and 4 levels of Intensity. In addition, the relation be-
tween temporal threshold and level of Intensity was tentatively described.
R 16

28,339
Edge, P.M., Jr. & Mayes, W.H. DESCRIPTION OF LANGLEY LOW-FREQUENCY NOISE FACILITY AND STUDY
OF HUMAN RESPONSE TO NOISE FREQUENCIES BELOW 50 CPS. NASA TN D 3204, Jan. 1966, 11pp. Nat-
Ional Aeronautics & Space Administration, Washington, D.C. (Langley Research Center, NASA,
Langley Station, Hampton, Vs.).

This paper describes a facility designed to provide a research capability for large-scale
acoustic tests In the frequency range below 50 cps. The capability exists for sinusoidal-,
random-, and Impulse-type environmental testing In the test chamber, 24 ft (7.3 m) in diame-
ter and 21 ft (6.4 m) In length. Initial applications of the facility to extend the know-
ledge of man's behavior In low-frequency noise are described. These tests Included whole-
body exposure pressures of 2 orders of magnitude greater than man's previous experience In
laboratory exposure at subaudible frequencies. Results obtained Indicate that man can toler-
ate short-time exposures at spectrum levels In the range from 135 to 150 db; however, the Ss
experienced some annoyance, discomfort, and fatigue and had a slower task performance rate.
R 10

28,340
Curran, P.M. & Wherry, R.J., Jr. SOME SECONDARY DETERMINERS OF PSYCHOLOGICAL STRESS. BuMed.
Proj. MF022.03.02 5013.3, NAMI Rep. 963, May 1966, 1

6
pp. USN Aerospace Medical Institute,

NAMC, Pensacola, Fla.

This study employed a 4-cholce, color discrimination task and electric shock in a simu-

lated aircraft flight over hostile country to Investigate certain secondary determiners of

anticipatory physical threat stress which are presumed to be components of the perceived pro-

ximity of the unpleasant event. The findings suggest that the 3 secondary determiners of

anticipatory physical threat stress Investigated (perceived time since the situation started,
perceived time until the event occurs if It occurs, and time elapsed since the Initial warn-

Ing of the possible event occurence) are significant components of the perceived proximity of

the unpleasant event, and that they Interact In a complex manner. Further research is sug-
gested to determine the nature of the Interaction of these components over time. A measure

was devised which Is considered to reflect differences In individual susceptibility to anti-
cipatory physical threat stress.
R2

28,341
Sldowskl, J.B. (Ed.). EXPERIMENTAL METHODS AND INSTRUMENTATION IN PSYCHOLOGY. 1966, 803
pp. McGraw-Hill Book Company. Inc., New York, N.Y. (San Diego State College, San Diego,
CaI fJ.

This book contains 18 chapters sectioned Into 6 parts with an editorial Introduction to
each. 14 chapters cover laboratory techniques In major areas of experimental psychology:
psychobiology, sensation and perception, conditioning and learning, and human behavior. Two
chapters emphasize the use of computers. The remaining chapters provide a general Introduc-
tion to animal and human research and Information on basic Instrumentation. An appendix
gives a detailed list of names and addresses for various equipment firms and suppliers.
R Many

28,342
Mackenzie, K.D. STRUCTURAL CENTRALITY IN COMMUNICATIONS NETWORKS. Ps hometrika, March
1966, 3](1), 17-25. (Carnegie Institute of Technology, Pittsburgh, Penn

This paper examines the concept of centrality with respect to small-group communication
experiments. An Index of centrality Is presented which is based on the Incidence matrix of
actual communications rather than on the deviation matrix of possible communications, as In
the Bavelas Index of Centrality. The Index takes the value of zero for the homogeneous all-
channel graph and the value of unity for the homogeneous wheel graph. The Index can be com-
puted for Individuals as well as groups. 3 examples are computed.
R7
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28,343
Bechtel, G.G. COMPARATIVE SCALING OF UNIDIMENSIONAL DISCRIMINATION AND SIMILARITY DATA.
Psychometrlka, March 1966, 1(l), 75-84. (Oregon Research Institute, Eugene, Ore.).

Scales constructed from paired-comparison designs under Thurstone's Case V model are dis-cussed In relation to those derived from similarity data by means of the Unilateral Law of
Comparative Judgment. Factors inherent In the triadic slmllarlty task are then considered
with respect to scale Invarlance across experimental designs. Illustrative data, although
revealing the Influence of these factors upon similarity response consistency, Indicate the
similarity scale to be somewhat robust to their biasing effects.
R9

28,344
Shuford, E.H., Jr., Albert, A. & Massenglll, H.E. ADMISSIBLE PROBABILITY MEASUREMENT PROCE-
DURES. Psychometrlka, June 1966, jj(2), 125-145. (USAF Decisions Sciences Lab., L.G. Hans-
com Field, Bedford, Mass.).

Admissible probability measurement procedures utilize scoring systems with a very special
property that guarantees that any student, at whatever level of knowledge or skill, can maxi-
mize his expected score If and only if he honestly reflects his degree-of-belief probabili-
ties. Section 1 Introduces the notion of a scoring system with the reproducing property and
derives the necessary and sufficient condition for the case of a test item with just 2 pos-
sible answers. A method Is given for generating a virtually inexhaustible number of scoring
systems, both symmetric end asymmetric, with the reproducing property. A negative result
concerning the existence of a certain subclass of reproducing scoring systems for the case of'
more than 2 possible answers is obtained. Whereas Section I is concerned with those In-
stances In which the possible answers to a query are stated in the test itself, Section 2 Is
concerned with those Instances In which the student himself must provide the possible an-
wer(s). In this case, It Is shown that a certain minor modification of a scoring system with
the reproducing property yields the desired admissible probability measurement procedure.
R 10

28,345
Fagot, R.F. ALTERNATIVE POWER LAWS FOR RATIO SCALING. Psychometrika, June 1966, IL(2), 201-
214. (University of Oregon, Eugene, Ore.).

To take account of the observed lack of fit of the power law near threshold Intensities,
2 different modifications of the power law have been proposed by various Investigators. In
this paper, both of these 2 laws are derived as a special case of a generalized power func-
tIon for ratio scaling. A method Is presented for discriminating between the special laws
which provides: a) a prescription for the manipulation of Independent variables; and b) spec-
IficatIon of theoretical curves to which empirical curves are to be compared. Maximum-like-
llhood estimators are derived for the exponents of the special laws under the assumption that
the observed subjective ratios are log normal.
R 15

28,346
Mackenzie, K.D. THE INFORMATION THEORETIC ENTROPY FUNCTION AS A TOTAL EXPECTED PARTICIPATION
INDEX FOR COMMUNICATION NETWORK EXPERIMENTS. Ps chometrlka, June 1966, 1(2), 249-254.
(Carnegie Institute of Technology, Pittsburgh, Penn.

This paper shows how the concept of an incidence matrix of communications can be used to
define the entropy of a finite scheme. The properties of the entropy function are examined
and the function Is found to be best interpreted as a total expected participation Index.
Data Is presented showing the relationship between structural centrality and the new total
expected participation Index. In general, as the network becomes more centralIzed the smaller
the value of the participation Index and as the network becomes more structurally decentral-
Ized the greater the participation Index.
R4

28,347
Fhaner, S. SOME COMMENTS IN CONNECTION WITH ROZEBOOMIS LINEAR CORRELATION THEORY. Psycho-
metrika, June 1966, f1(2), 267-269. (University of Uppsala, Uppsala, Sweden).

It Is shown that certain correlation measures suggested by information theory are simple
functions of the determinants of the correlation matrices involved, if multivariate normality
Is assumed. This Illuminates and In a sense strengthens Rozeboom's point, that Information
theoretical statistics have "classical" correlational counterparts.
R5

28,348
Fortler, J.J. SIMULTANEOUS LINEAR PREDICTION. Psychometrlka, Sept.,1966, Lj(3), 369-381.
(S.M.A. Inc., Montreal, Quebec, Canada).

Given a set of Items (predictors) suppose one wishes to predict another set of Items (pre-
dictands) In a simultaneous way. Such a situation may occur when the predictands are differ-
ent measurable aspects of the same phenomenon. Alternatively one might wish to predict the
success of an event (say a successfully performed task) which has many correlated or uncorre-
lated failure modes (say a set of possible mental or physical disabilities each of them by
Itself precluding the achievement of the said task.) In such a case a unldlmenslonal predic-
tion Is of value only If prediction Is simultaneous for all possible failure modes. A linear
summarization of the predictors Is suggested, which Is unique and has "maximum" predictabIll-
ty value for all predlctands simultaneously. Other summarlzations or scores are found that
give "maxImu' explanation of residual measures on the predictands and that are uncorrelated.
The set of those simultaneous linear predictions Is compared to the set of the Individual
multiple regression predictions as used, for Instance, In the same context by Horst for each
predlctand given the original predictors. We suggest that this technique can be applied In
particular to the summarlzatlon of a subset of Items when the whole set of Items constitutes
the set of predlctands.
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28,349
Pearson, W.H. ESTIMATION OF A CORRELATION COEFFICIENT FROM AN UNCERTAINTY r.,ASURE. Psycho-
metrika, Sept. 1966, I.(3), 421-433. (USAF Aerospace Medical Research Labs., Wright-Patter-
son AF, Ohio).

In this paper graphs are given for estimating a correlation p x y from a double-entry
table. 

2
Hr, twice the statistic Hr, "relative uncertainty" (the average of the ratios of the

conditional uncertainty of each variable to its uncertainty) was computed. Mean 2Hr'S were
computed from 100 samples for each of several sample sizes and numbers of categories. Graphs
relating mean 

2
Hr to ?, the estimated correlation, for 3-17 categories to each variable and

3 sample sizes--50, iO, and 500--were constructed. 2./ and 97.5% fiducial limits curves
were constructed forestablishing confidence limits on p x y and rH,
R6

28,350
Green B.F. Jr. THE COMPUTER REVOLUTION IN PSYCHOMETRICS. Ps chonetrika, Dec. 1966, 2i(4),
437-445. (Carnegie Institute of Technology, 

Pittsburgh, Penn.r.

The author states that psychometric methods Involving algorithms are completely objective-
at least they are if the algorithm is In the form of a program for a digital computer. These

objective procedures need Monte Carlo and other computer runs to determine their properties,

but so do many equation-oriented techniques. The objective algorithms are flexible but not
flaccid. They offer a way of dealing with complexitiesthat formerly seemed beyond our grasp.

As the computer revoution continues in psychometrics, we can expect objective algorithmic
methods to become the rule rather than the exception.
R 30

28,351
Fortier, J.J. SIMULTANEOUS NONLINEAR PREDICTION. Psychometrika, Dec. 1966, 31(4), 447-455.
(S.M.A. Inc., Montreal, Quebec, Canada).

A previous article was concerned with simultaneous linear prediction (HEIAS 28,348).

There one was given a set of predictor tests or items and one predicted a set of predictands

(also tests or items, or perhaps criteria.) We proposed a simultaneous prediction which was

a certain weighted sum of the predictors. In the present article the constraint that the

prediction be a weighted sum is relaxed. We seek a general function of the predictors which

will maximize the quantity chosen for measuring prediction efficiency. This quantity is the
same as the one used In linear prediction and we justify this approach by showing It Is the

appropriate one when there is only one predictand. In order to solve the problem we restrict

consideration to a vector of predictors having only a finite number of possible values, I.e.
It possesses discrete probability distribution weights. This can be applied In the case of

dichotomous items for Instance. It may also be used in continuous distributions as an apprCK-

Imation, by first dividing the original range of values into a finite number of intervals.

Then one attributes to the interval the weight corresponding to the probability mass It un-

derlies in the original distribution.
R6

28,352
Tucker, L.R., Damarin, F. & Messick, S. A BASE-FREE MEASURE OF CHANGE. Psychometrika, Dec.
1966, Ii(4), 457-473. (University of Illinois, Urbana, llI.).

A model for the measurement of the discrepancy between 2 scores is presented and discussed
as a paradigm for the study of growth or experimentally produced change. The model assumes
2 tests or measures differing In complexity, and it analyzes the true difference between the

test scores into a component that is entirely, dependent on the first or base-line test and
a second component that is entirely independent of it. Equations for estimating both com-
ponents are given and these are compared with other measurement efforts with similar goals.
R 21

28,353
Castellan, N.J., Jr. A MODEL FOR THE ANALYSIS OF MULTIPLE STRATEGIES. PsychometrIka, Dec.
1966, f1(4), 475-490. (Indiana University, Bloomington, lnd.).

In many decision problems the decision-maker must ask a series of questions or select cues
relevant to but prior to the decision. There are many strategies which would prescribe an
order for asking such questions or selecting such cues. It is the purpose of the paper to
describe a manner in which the strategy or strategies of the decision-maker can be analyzed.
From this model can be derived limits corresponding to the possible use of a particular stra-

tegy, and the effective or observed use of the strategy or strategies by the decision-maker.
R 11

28,354
Kaplan, M., Laeng, W., Merel, W. & Munt, 1. COMPUTER ACTIVATED ELECTROLUMINESCENT DISPLAY
SCREEN. APPLICATION OF LIGHT AND IMAGE INTENSIFICATION TECHNIQUES, PHASE I. FINAL REPORT.

Contract N61339 656, NAVTRADEVCEN 656 I, Oct. 1964, l18pp. USN Training Device Center,
ONR, Port Washington, N.Y. (Weston Instruments, Inc., Newark, N.J.). (AD 612278)

A final report on a study of techniques for a computer activated wide-angle terrain
display system capable of generating complex scenes. The objects to be displayed exist
in computer rtorage. Perspective equations are utilized by a computer to provide a 2-
dimensional display in true perspective of static and dynamic figures on a non-programed

wide-angle display. The display is updated in a way determined by the position and orien-
tation of a trainee during a simulated flight. The display screen is of the electrolumin-
ascent cross-grid type. The breadboard model has been used to generate dynamic displays
of 2 solid objects with changing perspective. A digital computer was used as a tool to
solve the perspective equations and represent the objects as they appear from a contin-
uously moving point in space.
R 17
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28,355
Stolurow, L.M. A MODEL AND CYBERNETIC SYSTEM FOR RESEARCH ON THE TEACHING-LEARNING PROCESS.
Contract NONR 3985(04), Tech. Rep. 4, Sept. 1964, 43pp. Training Research Lab., University
o l lno s , Urbane , Ill. (AD 609540)

This paper first presents the basic elements of a learning theory that distinguishes
among 3 interrelated process, and then describes the way in which these processes deter-
mine the requirements of an adaptive teacher. The learning-teaching process is considered
as a cybernetic man-machine system and one wh:ch is designed to take into account individ-
ual differences In learners. The SOCRATES design and the characteristics of idlomorphic
programming are Indicated. This part of the paper elucidates the conception and illustrates,
in operational terms, the way in which different characteristics of learners are taken
Into account in idiomorphic programming which is implemented as a 2-stage decision process.
Some research is cited to indicate the basis for including certain features in the system
design and other research.
R 36

28,356
Katz, M.S. PERCEIVED BRIGHTNESS OF LIGHT FLASHES. Tech. Rep. NAVTRADEVCEN IH 16, Aug.
1964, 55pp. USN Training Device Center, ONR, Port Washington, N.Y. (AD 609358)

A psychophysical investigation of some aspects of the Broca-Sulzer effect was conducted
by means of an optical system designed to provide contiguous uniocular or separate binoc-
ular brightness comparisons of brief flashes superimposed on a constant luminance adapting
field. Extensive results from 2 Os agree with those of earlier studies In showing that
the briefer of 2 equal-luminance flashes will appear brighter provided luminance Is suffic-
Iently high, but Indicate that the effect may diminish or vanish if luminance Is very high.
Presentation of stimuli in separate binocular vision apparently produces no essential
change, but Increases the effect as compared with that obtained in uniocular vision. Stim-
ulus size, whether 0.5, 2.5' or 5.0

° 
of visual angle, exerts no marked Influence in either

uniocular or binocular view, but results In Increased observer variability at the smallest
size. Whatever the luminance level (in the large range studied) the relative brightness of
very brief flashes Is approximately proportional to their duration, conforming with the
reciprocity law, B x t - K. When the background adapting luminance level Increases, the
luminance level of flashes giving enhancement Increases by approximately the amount of
Increase In adapting luminance.
R 35

28,357
Applied Psychology Corporation. PERFORMANCE OF PHOTOGRAPHIC INTERPRETERS AS A FUNCTION OF
TIME AND IMAGE CHARACTERISTICS. FINAL REPORT. Contract AF 30(602) 2717, Proj. 6244, Task
624402, RADC TDR 63 313, Sept. 1964, 

8
7pp. USAF Rome Air Development Center, Griffiss AFB,

N.Y. (Applied Psychology Corporation, Arlington, Va.).

Effects on photo interpreter performance of different viewing times, work-rest cycles,
and Image quality and content were studied, Results Indicate that collection and processing
agencies should avoid Inadequate levels of scale, resolution, or contrast even at the ex-
pense of sacrificing high levels of any of these variables. Viewing times of 4 sec for
scanning and 60 sec for identifying features seem adequate. In these times, the interpre-
ter has extracted about 90% of the total information which he is going to extract. Over
relatively short periods of time (4 hrs), varying work-rest cycles do not significantly
affect accuracy or completeness of Interpreters.
RI

28,358
Damon, A., Stoudt, H.W. & McFarland, R.A. THE HUMAN BODY IN EQUIPMENT DESIGN. 1966,
360pp. Harvard University Press, Cambridge, Mass. (Harvard University, Cambridge, Mass.).

This book Is Intended as a guide for the designer of equipment involving human body size
and mechanical capabilities. Specific data and design recommendations are given for a) sta-
tic and dynamic body dimensions; b) body surface areas; c) centers of gravity and moments of
Inertia of the human body; d) range of motion at the joints of the body; a) muscle strength
and speed of body motion; f) body composition and human tolerance to physical and mechanical
force; g) design of hand and foot controls; h) design of seats and seated workspace; I) de-
sign of passageways, doorways, and escape hatches; j) recommendations for lifting and carry-
Ing. Date and recommendations for fitting personnel equipment (clothing, masks, etc.). Is
considered only Insofar as It affects the operator's dimensions and mechanical capabilities.
R many

28,360
Howes, D.E. ANALYSIS OF SELF-LOCOMOTIVE PERFORMANCE OF LUNAR EXPLORERS BASED ON EXPERIMEN-
TAL REDUCED-GRAVITY STUDIES. NASA TN D3934, May 1967, 19pp. National Aeronautics & Space
Administration, Washington, D.C. (Langley Research Center, NASA, Langley

An analysis of some measurements of metabolic costs of various lunar and corresponding
earth locomotive activities has been made to determine the performance capabilities of man
In carrying out lunar exploration. Comparisons of limited data from different sources have
been made to establish the validity of the data obtained In simulated lunar gravity and used
as the basis of this analysis. Various factors such as fatigue limit of the Ss, duty cycle,
speed of locomotion, and lunar surface slope have been taken Into account. The results of
the analysis Indicate that the performance of the lunar explorer will be significantly
greater than that of his earthly counterpart wearing the same equipment and that there Is a
very great need for evaluating the pressure suits actually Intended for lunar locomotive
activities In the simulated lunar gravity condition because of the gross effects of gravity
on the locomotive performance.
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28,361
Johnson, R.W. CRITERIA FOR THERMAL REGULATION FOR MANNED SPACECRAFT CABINS. NASA TN D 3349,
March 1966, 

2
1pp. National Aeronautlcs & Space Administration, Washington, D.C. (Langley

Research Center, NASA, Langley Field, Va.).

Use of man In space for observational, analytical, and experimental missions requires that
a comfortable and as nearly stress-free environment as possible be provided. By use of re-

sults of engineering and physiological investigations, conditions are proposed for thermal
comfort in spacecraft "shirt-sleeve" environments. Air, cabin-wall, and skin temperatures
are Investigated for a range of clothing and interrelated to obtain essentially sweat-free
conditions. This criterion establishes a basis for minimum individual stress and efficient
design of atmospheric subsystems. Design methods are recommended In order to apply the minI-
mal sweat condition to a wide range of work and rest levels. Measurements are discussed that
may be used to evaluate comfort conditions, taking into account airflow rate and temperature,
surface temperature, and metabolic rates.
R 16

28,362
Zarrlello, J.J., Norsworthy, Mary E. F Bower, H.R. A STUDY OF EARLY GREYOUT THRESHOLD AS AN
INDICATOR OF HUMAN TOLERANCE TO POSITIVE RADIAL ACCELERATORY FORCE. BuMed. Res. Proj. NM
II 02 I1, Subtask I, Rep. I, July 1958, l5pp. USN School of Aviation Medicine, Pensacola
Air Station, Pensacola, Fla. (AD 468310)

The purpose of this study was to investigate the relationship under Increased positive
radial acceleratory force between peripheral light loss and blackout or unconsciousness when
the light stimulus Is located at 80' in the peripheral field; and to determine whether on 80'
peripheral light stimulus was an earlier indicator than lights located at 23 Is the periph-
eral field. Under conditions of our experiment, It was found that an 80O light stimulus was
an earlier Indicator than the 23' light for an endpoint of greyoat le regard to agnitade of

the G force. The time spread between onset of greyout (80' light loss) and onset of blackout
or unconsciousness was determined, and this time spread was found to be slightly increased
when compared to the use of a 23

° 
light as an endpoint of greyout. The peripheral light loss

has limited usefulness as an early indicator for the onset of critical symptoms of blackout
or unconsciousness.
R6

28,363
Jones, R.L. EVALUATION AND COMPARISON OF THREE SPACE SUIT ASSEMBLIES. NASA TN D 3482, July
1966, l3Spp. National Aeronautics & Space Administration, Washington, D.C. (Manned Space
Center, NASA, Houston, Tex.).

This report describes in detail the program by which the MSC evaluates the performance of
space suits. The testing quantifies various aspects of suit design, function, operation,
and man-suit-system interface. The technique evaluates the suits with a basic rationale
emphasizing mission requirements, and the procedures are structured in such a manner as to
maximize objectivity. Test results are presented on the evaluation of 3 different space
suits. These results indicate the relative position of each suit in each test and the dif-
ferences between suits. By a collation of these data, the various interested but not spe-
cialized technical personnel can obtain data which reveal the state of technology of space
suit design and development. These data can be used by engineers in vehicle design to deter-
mine the impact on detail design of the space-suited operator. In this application of these
data, the best performance in any single test of any of the 3 suits should be used as mini-
mum design criteria.

0 28,364

Newsom, B.0., Brady, J.F., Shafer, W.A. & French, R.S. ADAPTATION TO PROLONGED EXPOSURES IN
THE REVOLVING SPACE STATION SIMULATOR. Aeros ace Med., Aug. 1966, R7(8), 778-783. (Convair,
General Dynamics Corporation, San Diego, Calif.).

Prior to design of a space vehicle that is to employ an artificial gravity, it is neces-
sary to establish guidelines based not only on vestibular physiology but also on a measure
of crew performance in a simulator that imposes realistic changes in the inertial, environ-
ments. The Manned Revolving Space Station Simulator has been constructed according to this
concept and allows adjustments of radius, RPM, and stability. 4 Ss have been exposed for
5 days of continuous rotation at 6 RPM on a stable platform to establish a baseline to define
stability requirements for a space vehicle with a "rotogravic" system. The 4 Ss all adjusted
well to the environment and required little post spin re-adaptation. It is concluded that
6 RPM at a 20-foot radius is a satisfactory environment to use as a baseline.

28,365
Fluur, E. & Adolfson, J. HEARING IN HYPERBARIC AIR. Aerospace Med., Aug. 1966, )l(8), 783-
785. (Otolaryngology Dept., Karolinska Sjukhuset, Stockholm, Sweden & Psychological Lab,
University of Goteborg, Goteborg, Sweden).

The effect of increased ambient air pressure on the hearing function in 26 experienced
divers was investigated. Air and bone conduction audiograms were made in normal air (I ata)
and in hyperbaric air (4, and 7, and 10, and 11 ata). After correcting for the transmission
changes in the earphone (5-I0 dB), the maximum elevation of the hearing threshold was found
to be about 30-40 dB in the middle frequency range of hearing. The bone conduction was
unaffected.
R9

28,366
Coop, W.H. & Chapman, M.C. A SPACEFLIGHT EXPERIMENT TO ASSESS RADIATION SHIELDING CALCULA-
TIONS. FINAL REPORT. Contract AF 33(657) 11010, Proj. 6301, Task 630101, AMRL TR 66 34,
NSL Rep. 65 158, April 1966, 8

8
pp. USAF Aerospace Medical Research Labs., Wright-Patterson

AFB, Ohio. (Northrop Space Laboratories, Hawthorne, Calif.).

The design, development, and testing of a spaceflight experiment to provide data for the
assessment of mathematical shielding study models was investigated. The experiment was to
provide data for assessment of mathematical shielding study models for comparison with the
results obtained by a computer program. This experiment measured proton depth-dose distri-
bution, bremsstrahlung production, and the effects of radiation anisotropy, energy spectrum,
and vehicle heterogeneity under known (measured) conditions of radiation environment and
vehicle geometry. The experiment instrumentation included sensors for measurement of proton
and electron fluxes and spectra, and sensors to measure dosage under various shielding
thicknesses of aluminum. An instrument to measure x-ray bremsstrahlung from incident elec-
tron flux was also provided. The instrument design features are discussed and methods of
operation described.
R2
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28,367
Roman, J. FLIGHT RESEARCH PROGRAM. III. HIGH IMPEDANCE ELECTRODE TECHNIQUES. Aerospace Med.,
Aug. 1966, jZ(8), 790-795. (Flight Research Center, NASA, Edwards AFB, Calif.).

This paper describes electrode techniques designed for large-scale flight physiological
data collection on a routine basis. Large-scale data collection requires both smaller de-
mands on crew time and less Interference with crew comfort than could be achieved by former
methods. The resistive components of electrode Impedance appears to be related primarily
to the extent of skin preparation. For any one method of skin preparation, both resistance
and capacitance appear to be primarily a function of electrode area. Motion artifacts are
not caused by changes in electrode Impedance. Dry electrodes showing a resistive component
In excess of 50,000 ohms can be used to obtain tracings of quality comparable, and in some
cases superior to those obtained with larger wet electrodes.
R3

28,368
Warren, B.H., Ware, R.W., Shannon, l.L. & Leverett, S.D., Jr. DETERMINATION OF INFLIGHT BIO-
CHEMICAL RESPONSES UTILIZING THE PAROTID FLUID COLLECTION TECHNIC. Aurospace Mad., Aug.
1966, 12(8), 796-799. (USAF School of Aerospace Medicine, Brooks AFB, Tex.).

Parotid fluid samples were collected from II volunteer Ss daring 57 clear weather, day-
time, cross-country flights In the back cockpit of HF-lOOF aircraft, Ss consisted of pilots
and nonpilots all of whom were In a nonpiloting capacity during the experiments. Parotid
fluid samples were also collected on Ss during a normal nonflying duty day. The plastic
collecting device utilized in these experiments was provided with an acrylic bite block
moulded to the Individual bite of each S. This allowed easy and rapid self-positioning of
the device over the parotid duct opening. All parotid fluid samples were analyzed for free
17-OHCS levels. The nonflying day mean values for free 17-OHCS levels were essentially the
same for F-lO0 pilots and nonpilots. F-IO0 pilots evidenced rises of free 17-OHCS during
preflight, take-off, and landing portions of flight which were considerably above the non-
flying day mean value as well as above the mean values of nonpllots during corresponding
portions of flight.
R 21

28,369
Wlnget, C.M. & Fryer, T.B. TELEMETRY SYSTEM FOR THE ACQUISITION OF CIRCADIAN RHYTHM DATA.
Aerosace Had., Aug. 1966, IZ(8), 800-803. (Ames Research Center, NASA, Moffett Field,
Calif.).

A module assembly was designed to maintain an ambulatory animal for relatively long
periods of time and to collect data on 4 Circadian rhythms. Heart rate and deep body temper-
ature data were collected by radio telemetry. The measurement of locomotor activity and
oviposition was accomplished by direct data transmission. The data were evaluated by the
correlogram, periodogram, power spectral analysis, and periodic regression techniques.
Analysis of the data indicated Circadian cycles as well as Infradlan and ultradlan cycles.
There was a high degree of correlation between the various parameters studied along with
approxinate equal period lengths In 3 of the cycles (deep body temperature, heart rate, and
locomotor activity).
R 19

28,370
Dobbins, D.A., Skordahl, D.M. & Anderson, A.A. PREDICTION OF VIGILANCE. [I. HRB Bull. 330,
1962, 7PP. National Academy of Sciences - National Research Council, Washington, D.C. (USA
Human Factors Research Branch, Office of the Adjutant General, Washington, D.C.).

The present study was an attempt to predict vIgilance performance using a greater varIety
of psychological predictor measures than is usually reported In vigilance research. The
specific objectives were the following: a) To examine the reliability and InterrelationshIps
between 2 measures of vigilance performance; b) To determine the predictability of the vigI-
lance criteria using a wide variety of standardized psychological tests and other measures.
Primary Interest was In determining which, If any, of several well-known psychological do-
mains hold most promise for the prediction of vigilance. The approach was empirical and no
provision was made for cross-validating results. For these reasons the study Is considered
merely exploratory. (c.f. HEIAS 19,220).
R 21

28,371
Hill, J.H. & Chisum, Gloria T. FLASHBLINDNESS PROTECTION: THE EYE PATCH. Aerospace Med.,
Aug. 1966, .Z(8), 813-817. (USN Air Development Center, Johnsvllle, Penn.).

Two experiments were conducted to evaluate the effectiveness of a simple eye patch as a
flashblindness protective device and to provide an indication of the desirability of using
large numbers of observers In flashblindness research. The results Indicate that a simple
eye patch does provide some protection from flashblndness and that a completely light-
tight seal Is not necessary for this device to be effective. Because of the noxious nature
of the stimulus, the general applicability and significance of data collected from large
numbers of observers are questionable. The results of unsophisticated and, presumably,
relatively unmotivated observers are at variance with those of more sophisticated observers.
R2

28,372
Riely, P.E., Beard, D.B. & Gatts, J. EFFECTS REAL AND RELATIVE OF A SPACE-TYPE DIET ON THE
AEROBIC AND ANAEROBIC MICROFLORA OF HUMAN FECES. Aerospace Hed., Aug. 1966, 3jj(8), 820-824.
(Republic Aviation Div., Fairchild Hiller Corporation, Farmingdale, N.Y.).

The effects of a space-type diet on the aerobic and anaerobic microflora of human feces
were determined. Fecal specimens from 4 young men confined at the Aerospace Medical Research
Laboratories, Wright-Patterson Air Force Base, Ohio, were cultured both aerobically and
anaerobically 13 times during a 6-week period. 2 of the men were on an experimental space-
type diet which was freeze-dehydrated. The other 2 Ss were on a 'control" diet which con-
tained Identical foods, fresh and canned, to duplicate the dehydrated diet nutritionally as
closely as possible. Although the obligately anaerobic character of the flora remained con-
stant, a shift was found In the types of anaerobic organisms Isolated. This change In the
biochemically distinct flora occurred after a period on the diet sufficiently long to suggest
that the diet was a contributing factor. The aerobic floradiffered from that cited In the 0
lIterature by the frequent presence of Shigella and enteropethogenlc typres of E. coil.R8
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28,373
Mold, M.N., Adams, D.A. & Supko, P.R. A CRITIQUE OF THE BIOLOGICAL SIGNIFICANCE OF THE SUP-
ERSONIC TRANSPORT RADIATION ENVIRONMENT. Aerospace Med., Aug. 1966, j7(8), 829-834. (USAF
Special Weapons Center, Kirtland AFB, N.M.).

There are several poorly defined aspects of the ambient space radiations, which relate to
their biological significance. Although the magnitudes of doses expressed In physifal units
are low, even for transient solar flare encounters, some concern has been expressed by others
regarding the high cell damaging potential of the heavily Ionizing component of galactic
primary radiations, secondary galactic radiations, and of the alpha particle component of
solar particle eruptions. This paper compares the approaches taken by several authors to
delineate the radiation problem at 70,000 ft. and comments on the assumptions used for lack
of measured parameters. The problems of physiological aging and Increased genetic burden are
considered, and the status of the fractional cell lethality concept is discussed. Finally,
an experimental program Is discussed In which the Federal Aviation Agency, Air Force Weapons
Laboratory, and National Aeronautics and Space Administration will cooperate to better define
the environment at 70,000 ft. The FAA-AFWL experiment will use tissue-equlvalent sensors to
measure absurbed dose end LET spectra while NASA will measure neutron and charged particle
fluxes and spectra. Measurements will be made in high flying aircraft stationed throughout
the world.
R 21

28,374
Ronco, P.G., Hanson, J.A., Raben, Margaret W. & Samuels, Ina A. CHARACTERISTICS OF TECHNICAL
REPORTS THAT AFFECT READER BEHAVIOR: A REVIEW OF THE LITERATURE. Grant NSF G 25112, March
1966, 191pp. Institute for Psychological Research, Tufts University, Medford, Mass.

This study was conducted to collect and evaluate the literature, mainly experimental, on
the effects of characteristics of technical reports on reader behavior. The report consists
of 2 parts, the content chapters and the annotated references. The content chapters, other
than the general Introduction and summary ones, follow the format: Introduction, summary of
findings, and evaluation. The topics covered Include: typographical factors and leglbllity,
Illustrations or graphics, report organization, language, devices for Inducing proper set,
motivational devlces, and Instruction-type reports. Areas In need of further research also
are delineated; these Include: more practically oriented field studies on the problems of
technical reporting to bridge the gap from rigorous laboratory conditions to field experience
use of more realistic performance measures and development of more adequate criterion mea
sures Investigating further rules for grammatical construction, establishing up to date
meaningful" word lists and obtaining Information about the Intended user population. The
411 annotated references are arranged alphabetically and numbered consecutively so as to be
qulckly available to the reader. (HEIAS)

28,375
Benson, A.J. & Bodin, M.A. COMPARISON OF THE EFFECT OF THE DIRECTION OF THE GRAVITATIONAL
ACCELERATION ON POST-ROTATIONAL RESPONSES IN YAW, PITCH AND ROLL. Aerospace Mad., Sept.
1966, I7(9), 889-897. (RAF Institute of Aviation Medicine, Farnborough, Hants, England).

Labyrinthine nystagmus end the sensation of turning, evoked by Impulsive stimuli In yaw,
pitch and roll, were compared when the Ss remained In the plane of rotation and when tilted
through 90' as soon as the turntable was stopped. In all axes, reorientation of the S
brought about a significant decrease In the duration of the post-rotational response, though
this was proportionately greater in yaw than In pitch or roll. In the yaw and pitch axes the
reduction In the after-sensation was greater than the decrement In the corresponding time
constant of nystagmus decay. Possible mechanisms, and the implication of these results to
problems of aerospace medicine, are discussed.
R 14

28,376
Mlshkln, S. & Jones, G.M. PREDOMINANT DIRECTION OF GAZE DURING SLOW HEAD ROTATION. Aero-
spacMed., Sept. 1966, .Z(9), 897-900. (Physiology Dept., McGill University, Montreal,
Quebec, Canada).

When the head is rotated slowly a vestibulo-ocular response acts In a compensatory direc-
tion and Is usually manifest as ocular nystagmus having a slow compensatory phase inter-
spersed with quick fly-backs in the opposite, or leading, direction. Experiments with human
Ss oscillated sinusoldally about a vertical axis have shown that superimposed on this famil-
iar nystagnoid pattern of response there tends to be a slow waveform of change In the aver-
age eye position relative to the skull. In these experiments this waveform had the same
frequency as the oscillatory motion of the head but was approximately 90* phase advanced with
respect to the waveform of head position. This Implies that during the sinusoldal head mo-
tion the waveform defining averaged eye position relative to the skull was approximately In
phase with head angular velocity. Since the semicircular canal functions as an angular
velocity transducer over the frequency range employed In these experiments, It is inferred
that the observed waveform of averaged eye displacement probably derived In the main from
this vestibular source. This conclusion is supported by the fact that the phase advancement
was Independent of vision and occurred In the absence of relative movement of the head and
trunk.
R 16

28,377
Helder, G.K. CUSTOMER EVALUATION OF TELEPHONE CIRCUITS WITH DELAY. el S.ys ech. J., Sept.
1966, XLV(7), 1157-1191. (Bell Telephone Laboratories, Inc., Murray Hill, N.J.).

In 1964 tests were begun In which customers making transatlantic calls, to which varying
amounts of delay had been added, were Interviewed after call completion to determine the cir-
cult quality. These tests were continued In 1965 using the Early Bird satellite which some
customers used extensively before being Interviewed. During this period a number of differ-
ent echo suppressors were also tested. Results show that the quality of telephone circuits
with echo suppressors decreases with Increasing delay, that previous satellite calls have no
effect on the customer's opinion of his present call, and that no echo suppressor was superI-
or for all delays although some appear to be better for the longer delays.
R3
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28,378
Fascenelli, F.W., Cordova, C., Simons, D.G., Johnson, J., et al. BIOMEDICAL MONITORING DUR-
ING DYNAMIC STRESS TESTING. I. INSTRUMENTATION AND NORMAL VALUES. Aerssace Med., Sept.
1966, 37(9), 911-922. (USAF School of Aerospace Medicine, Brooks AFB, Tex.).

With the advent of manned space flight, It has become increasingly important to be able to
assess the physiologic state of many by remote means. This has created a requirement to be
able to use essentially atraumatic external sensors providing simultaneous measurements of
the vitl functions during activity. To obtain this information, a group of 223 Ss from Air
Force flight crews between the ages of 25 and 35 were monitored with specialized equipment
during rest and during various forms of stress testing. This report describes the data
acquisition system that was operated and the methods used for measurement. Normal values of
physiologic functions for Ss instrumented in this manner have been computed and are also
presented; these include EEG, ECG, phonocardiogram, arterial pulse wave, 02 saturation,
plethysmograph, skin temperature, GSR, and respiration.
R6

28,379
Vogt, F.B. EFFECT OF INTERMITTENT LEG CUFF INFLATION AND INTERMITTENT EXERCISE ON THE TILT
TABLE RESPONSE AFTER TEN DAYS BED RECUMBENCY. Aerospace Med., Sept. 1966, R7(9), 943-947.
(Texas Rehabilitation & Research Institute, Texas Medical Center, Houston, Tex.).

II healthy adult male Ss were studied using tilt table procedures before and after 3
ID-day periods of recumbency. Intermittent cuff inflation on the lower extremities or
periodic exercise procedures were performed during each of 2 periods of recumbency. Definite
cardiovascular deconditioning as manifested in statistically significant changes in the tilt
table response was observed after each recumbency period. No statistical difference was
observed In the comparison of the response to each recumbency period with that In which a
potential treatment was added. Tilt table responses of non-athletes differed from athletes
prior to deconditloning, but the trend of change with deconditioning was similar.
R 18

28,380
Figarola, T.R. & Billings, C.E. EFFECTS OF MEPRODAMATE AND HYPOXIA ON PSYCHOMOTOR PERFOR-
MANCE. Aerospace Med., Sept. 1966, R2(9), 951-954. (Preventive Medicine Dept., Ohio State
University, Columbus, Ohio).

This study was designed to assess the effects of meprobamate, alone and combined with
hypoxia, on the ability of normal human Ss to perform several complex psychonotor tasks
simultaneously. 6 male Ss were required to perform a bidimensional tracking task, to solve
coded problems and to respond to Infrequent changes in the Intensity of an auditory signal.
The tasks were performed for 36 mln-on 6 occasions while Ss were taking either meprobamate,
400 mgm 3 times daily, or a matched placebo. While taking drug or placebo, Ss were exposed
In an altitude chamber to either 3,000, 8,000 or 17,000 ft. pressure altitude on 3 separate
days. Performance was assessed under each of the 6 possible combinations of drug (or place-
bo) and altitude. The results Indicate that meprobamate In this dosage exerts a decremental
effect on certain elements of complex task performance. This effect is approximately addi-
tive to the decremental effect of hypoxia. The effect of meprobamate was obvious only during
periods when Ss were relatively heavily loaded; it was not significant during periods when
Ss were performing the tracking task alone.
R 10

28,381
Fields, D.S. COST/EFFECTIVENESS ANALYSIS: ITS TASKS AND THEIR INTERRELATION. Operations Re-
search, May-June 1966, 14(3), 515-527. (Tempo-General Electric Company, Santa Barbara,
Calif.).

Studies of the cost/effectiveness of specific systems and mathematical techniques used In
such Investigations have frequently been presented at ORSA (Operations Research Society of
America) meetings and published In Operations Research . A few other papers have described
the general theory of cost/effectiveness or a special approach to one or more of the major
tasks involved In its application. This paper discusses the nature of these tasks and how
they are interrelated, using as an example the design of a communication system in a nu-
clear environment.
R3

28,382
Gibbons, H.L., Plechus, Judith L., Chandler, Evelyn H. & Ellis, J.W. ALCOHOL-INDUCED HYPO-
GLYCEMIA AS A FACTOR IN AIRCRAFT ACCIDENTS. Aeronpace Med., Sept. 1966, I7(9), 959-961. (US
Office of Regional Flight Surgeon, FAA, Fort Worth, Tx.).

A case history of an aircraft accident Is presented. The apparent cause of the accident
was Incapacitation secondary to marked hypoglycemia (blood glucose level was 20 mg per cent
and blood alcohol level was 98 mg per cent). Alcohol Induced hypoglycemia (AIM) is mentioned
frequently in the literature. Since 30% of fatal aircraft accidents in the Federal Aviation
Agency's Southwest Region have alcohol involved, an investigation was undertaken to evaluate
the role of associated hypoglycemia In these accidents as a possible contributing factor.
Due to the post mortem changes in blood glucose levels, the data is considered unreliable and
no conclusions were reached regarding the frequency of AI. A phenomenon of agonal hypo-
glycemia Is suggested, and the role of AI In diabetes is mentioned.
R 28

28,383
Blelicki, Z., Haduch, S. & Etmanowicz, S. OVERLOAD CENTRIFUGE FOR EXAMINING FLIGHT PERSON-
NEL. FTO TT 64 70/1+2, Nov. 1964, 6pp. USAF Translation Diy., Wright-Patterson AFB, Ohio.
(Transl: Woiskowv Przenlad Lotniczv, 1963, 8, 59-63). (AD 452367)

This article describes briefly a centrifuge intended for the examination of flight
personnel under effective loads of I to 30 g at normal or reduced atmospheric pressures.
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28,384
CambeIs, Lillian. BIBLIOGRAPHY OF IMPACT ACCELERATION LITERATURE. ANNEX TO SYNTHESIS OF
IMPACT ACCELERATION TECHNOLOGY FOR AVIATION CRASH INJURY PREVENTION (PROJECT SLAT). Contract
OA 44 177 AMC 888(T), Task 1A024701A12101, June 1963, 101pp. USA Transportation Research
Coemmand, Fort Eustis, Va. (Flight Safety Foundation, Inc., New York, N.Y.).

Project SIAT (Synthesis of Impact Acceleration Technology for aviation crash Injury
prevention) was conducted by the Flight Safety Foundation under contract to the U.S. Army
Transportation Research Command. A major part of this program entailed the collection and
collation of Information pertaining to the impact acceleration aspects of crash Injury re-
search. The resultant bibliographic material Is herein listed as a separate annex to the
basic report to facilitate its handling. The documents are listed alphabetically, without
a further classification breakdown.

28,385
Schaefer, H.J. A NOTE ON THE INFLUENCE OF SHIELD GEOMETRY ON AIR DOSE AND TISSUE DOSE FROM
PROTONS WITHIN A SPACE VEHICLE. Contract NASA Order R 75, BuMed. Proj. MRO05.13 1002, Sub-
task I, Rep. 25, April 1963, 15pp. USN School of Aviation Medicine, Pensacola Air Station,
Fla. (AD 613993)

For 3 typical space radiation proton spectra assuming 4 p
1 

Incidence the effect of shield
geometry on the distribution of air dose within a spherical shell of uniform wall thickness
and within a conical vehicle with a heavy heat shield at the base is analyzed theoretically.
Highly structured dose patterns are obtained even for the completely symmetrical spherical
vessel. Comparative analysis of the depth dose distribution In a tissue phantom of 30 cm
diameter at 2 different locations In the conical vehicle shows that greatly different tissue
doses can prevail at locations which show equal air doses. it Is concluded that the tissue
dose In the body of the astronaut cannot be accurately Inferred from stationary radiation
sensors, but requires Instruments carried on the body.
R7

28,386
Bowen, I.G., Molladay, April, Fletcher, E.R., Richmond, D.R., at .l. A FLUID-MECHANICAL MOD-
EL OF THE THORACO-ABDOMINAL SYSTEM WITH APPLICATIONS TO BLAST BIOLOGY. Contract DA 49 146 XZ
055, Proj. A4a 03.012, Rep. DASA 1675, June 1965, 67pp. US Defense Atomic Suoport Aoency,
Washington, D.C. (Lovelace Foundation for Medical Education & Research, Albuquerque, N.M.).
(AD 469913)

A mathematical model was described which was developed to compute some of the fluid-mec.h-
anical responses of the thoraco-abdominal system subjected to rapid changes In environmental
pressure. The approach--helpful In understanding many of the primary effects of air blast
on animals, but applicable to related problems Involving rapid changes In environmental pres-
sure as well--incorporated an air cavity representing the gaseous volume of the lungs (al-
though It is recognized that gas In the organs of the abdomen may Influence the response of
the system), 2 movable pistons and an orifice through which gas might pass In either direc-
tion. One of the pistons represented the chest wall and the other that portion of the abdo-
men which moves with the diaphragm to change the lung volume. Each piston was "assigned" an
effective mass and area, a spring constant, and a damping factor. The orifice was taken to
"incorporate' the characteristics of the many airways of the respiratory system. Parameters
relating the animal to the model were estimated, tested and then adjusted as required by com-
paring model results with experimental records of thoracic pressures recorded for rabbits ex-
posed to blast waves In shock tubes. Equations were derived to scale parameters applicable
to a given animal to those for similar creatures of arbitrary mass. By dimensional analysis
other equations were developed to relate, for a given biological response, the body mass of
similar animals to blast wave parameters. Numerical solutions of the model were presented to
help explain the mechanisms Involved when animals were "loaded" with typical wave forms or
with pulses Increasing to a maximum In a stepwise manner, a contingency associated with a
quite significant Increase in mammalian tolerance to over-pressure. Applications of the scal-
Ing concepts were exemplified in several ways making use of the published data. R 54

28,387
French, F.W. & Hansen, K.F. VULNERABILITY OF MANNED ORBITAL COMMAND POSTS TO NATURAL SPACE
RADIATIONS. Contract AF 19(628) 2390, Proj. 611.1, ESD TOR 64 164, Rep. TM 4073, Nov. 1964,
86pp. USAF Electronic Systems Div., L.G. Hanscom Field, Bedford, Mass. (Mitre Corporation,
Bedford, Mast.). (AD 609501)

The shielding requirements for the protection of the crew of a manned orbital command post
against the natural space radiations are investigated. 2 types of orbits of military Impor-
tance and of wide applicability are considered--a long-duration, hlgh-altitude orbit above
the Van Alien Belt and a short-duration, low-altitude polar orbit below It. Model environ-
ments for both orbits In terms of solar flare, cosmic, and Van Allen Belt radiations are pos-
tulated. Radlobiologlcal tolerance criteria are Investigated, and a somewhat unique criteria,
based on partial recovery of sustained somatic damage, Is proposed for the long duration mis-
sion. A mathematical description of the radiation transport of the separate environmental
components through the radiation shield Is formulated. Appropriate simpllfications are used
to obtain expressions for the doses due to primary protons, secondary protons and neutrons,
and bremsstrahlung. Calculations are carried out on the IBM 7030 computer to obtain dose vs.
thickness curves for different types and amounts of shielding material. These curves, to-
gether with the assumed model environment, and the postulated radloblological tolerance cri-
teria, are used to calculate minimum shielding thicknesses for both types of orbits. Con-
clusions are then drawn on the total amount of radiation shielding material that must be car-
ried for each orbit.
R 32

28,389
Schaefer, H.J. RADIATION EXPOSURE FROM HEAVY NUCLEI IN SOLAR PARTICLE BEAMS IN SPACE SYSTEMS
OF LOW SHIELDING. Aerospace Mad., Jan. 1966, Jj(1), 1-4. (USN Aerospace Medical Institute,
NAMC, Pensacola, Fla.).

In extravehicular activity and In the Lunar Excursion Module the astronaut is protected
from environmental Ionizing radiation merely by 0.1 to 0.2 9/cm of material. Behind such
low shielding, In addition to protons, alpha particles and heavy nuclei In solar particle
beams contribute to exposure. Separate analysis of the proton, alpha, and medium heavy
fluxes for the November 12, 1960 flare shows that, on the red dose level, only the alpha
component contributes significantly to total dose and does so only In the first 5 mm. of
tissue. On the RBE dose level, the alpha component Is the predominant contributor In near-
surface regions, becoming equal to the proton dose at 2 mm. depth'in tissue. The contribu-
tion of the medium heavy group never exceeds, even In the tissue iurface and on the RE dose
level, a few per cent of total exposure. No experimental data with laboratory radiations
exist that would lend themselves to an Interpretation of the peculiar depth dose patterns for
flare-produced particles behind low shielding In terms of radiation damage or permissible
exposure. III - 47
R 6 11



28,390
DIlle, J.R. & Hasbrook, A.H. INJURIES DUE TO EXPLOSION, DECOMPRESSION AND IMPACT OF A JET
TRANSPORT. Aerospace Med., Jan. 1966, fl(l), 5-11. (US Aviation Medical Div., FAA, Los
Angeles, Calif. & US Civil Aeromedical Research Institute, FAA, Oklahoma City, Okla.). 0

On the night of May 22, 1962, an explosion of a dynamite device occurred in the right rear
lavatory of a Boeing 707 cruising at 39,000 ft. over Iowa. Overpressure, decompression, sep-
aration of the tall section, other breaking up of the aircraft, and after 4 min., ground
Impact ensued. All 45 occupants sustained fatal injuries. 8 people were ejected and free-
fell to the ground. One of the occupants, however, sustained relatively minor injuries,
except for a laceration of the inferior vena cave, and survived for 9 ;/2 hrs. The impact
speed of the fuselage is estimated as between 100 mph and 140 mph. The forces transmitted
to this passenger, who was lying across a triple forward-facing tourist seat, are difficult
to determine, but are estimated to have been between 90.6 N and 177.6 g at the seatpan level.
The causes of his injuries and his brief survival are discussed in detail. The time of de-
compression can be calculated as approximately 1.8 sec. The possible causative roles of the
decompression, any antecedent overpressure and the impact forces for the pulmonary lesions
and the ruptured ear drums, which were found at autopsy, are discussed. Other injuries
(blast, striking the airframe, free-fall), human factors (seats, seat belts, oxygen equip-
ment, crew use of smoke masks), autopsy findings (brain lactic acid determination), and
procedures are discussed. Recommendations are made which include the installation of crash
locator beacons on civil aircraft, additional procedures for the investigation of such acci-
dents to Insure the collection of maximum crash injury correlation data, and possible design
features for future, particularly V/STOL, aircraft to improve crash survivability.
R9

28,391
McCrystal, T.J. & Jacobs, T.O. THE EFFECT OF PROGRAMED INSTRUCTION RESPONSE CONDITIONS ON
ACQUISITION AND RETENTION. Contract DA 44 188 ARO 2, DA Proj. 2JO24751A712 01, Tech. Rep.
66 20, Dec. 1966, 37pP. Human Resources Research Office, George Washington University,
Alexandria, Va.

This report describes a study that explored various programmed instruction conditions in
teaching military subject matter. The effect of these conditions on acquisition and reten-
tion of the Instructional material is evaluated. A course of instruction on military tactics
was programmed to provide 4 types of student response conditions: reading the item and writ-
Ing the answer, reading the item and "thinking" the answer, reading the item with the answer
Included and then writing the answer, and reading the item with the answer and "thinking"the
answer. When compared with each other it was found that there were no significant differ
ences between the mean criterion scores, but that the conditions which included writing thin
answer consumed approximately 40% more time.
R 17

28,392
Zechman, F.W., Jr. & Peck, 0. ERROR IN MEASUREMENT OF PULMONARY VENTILATION DURING SINUSOID-

AL VIBRATION AND A METHOD OF CORRECTION. Aeros ace Hed., Jan. 1966, 11(l), 32-34. (Univer-

sIty of Kentucky College of Medicine, Lexington, Ky.).

During whole-body vibration, respiratory airflow is forced into oscillation. Amplitudes of
forced oscillation greater than the amplitude of airflow produced by the S produce error In

measurements of ventilation by the open-circuit technique. The origin of this error is
determined and a device proposed for eliminating the forced oscillation component from the
airflow signal. The device consists of a time delay and summing circuits.

R5

28,393
Torphy, G.E., Leverett, S.D., Jr. & Lamb, L.E. CARDIAC ARRYTHMIAS OCCURRING DURING ACCELERA-
TION. Aerospace Had., Jan. 1966, 1Z(0), 52-58. (USAF School of Aerospace Medicine, Brooks
AFeB, Tex.).

Forty-two pilots were exposed to +Gx and +Oz acceleration In a variety of profiles and the
Incidence of arrhythmlas Investigated. +Oz acceleration did not Increase the Incidence of
arrhythnmlas. +Gx acceleration increased the Incidence of arrhythmles and this increase
seemed related to both the degree and duration of acceleration. Premature contractions, with
and without aberrant conduction, from both the atria and ventricles were noted. One S had
paroxysmal atrial tachycardla with +Gx acceleration. Possible causal mechanisms are dis-
cussed.
R 15

28,394
Brown, J.H. AN A.M.E.'S EVALUATION OF PILOT FITNESS TO FLY. Aerospac2 Med., Jan. 1966, 37
(I), 59-66. (USA Medical Research Lab., Psychology Div,, Fort Knox' Ky.).

An Aviation Medical Examiner, designated by the Federal Aviation Agency, discusses some of
the practical problems in evaluating pilot fitness which may occur in conducting the physical
examination required by the Federal Aviation Agency. The presentation is not intended to
Introduce controversy regarding the present standards and regulations, but to foster thought
and discussion. The primary and personal role of the AME in assessing the physical and
emotional capability of man to pilot an aircraft is emphasized, this being the physician's
contribution to flying safety.
R 12

28,395
Carritzen, F. INFLUENCE OF LIGHT ON HUMAN CIRCADIAN RHYTHMS. Aerospace Med., Jan. 1966, 37
(I), 66-70. (Medical Dept., KLM Royal Dutch Air Lines, Schiphol, The Netherlands).

The influence of light on the rhythmic excretion of water and electrolytes was studied in
4 groups of 5 healthy students under strict experimental conditions--hourly intake of food
and fluid, hourly collection of the urine--during 47 to 62 hrs. Inverse illumination
resulted In a decrease of the amplitude and a reversal of maxima and minima. This procedurewas not able to produce a maximum of a certain magnitude on a different place In the cycle.
In a fifth experiment a shorter period of darkness proved to be incapable to depress the
amplitude. Light was considered an unsuitable stimulus to shorten the period of adaptation
after rapid flights In East-West direction or vice versa. Induction of artificial sleep
might be more appropriate. The significance of circadian rhythms in connection with our

conception of the stability of the 'hilieu InttrIeur" is discussed.

ft 11
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28,396
Blanc, C., Lafontalne, E. & Laplane, R. PSYCHIATRIC AND PSYCHOLOGICAL PROBLEMS IN COMiERCIAL
AVIATION. Aerospace Med., Jan. 1966, (i), 70-73. (Air France Central Medical Department,
Paris, France

The frequency of neurotic depressive reactions and other neuroses (65%) was a rather
striking finding in the study of 400 Air France employees of whom 148 were flying personnel.
50P of the personnel showed conflicts having no direct relationship to their professional
activities. The importance of neuropsychiatric examinations as a part of the pre-employment
evaluation is stressed.
R7

28,397
Torphy, D.E. EFFECTS OF IMMERSION, RECUMBENCY AND ACTIVITY ON ORTHOSTATIC TOLERANCE. 

Aero-

space Med., Feb. 1966, R7(2), 119-124. (USAF School of Aerospace Medicine, Brooks AFB, Ten..

The effects of water immersion for 6 hrs. without negative breathing pressures 
were

studied in 5 Ss. Control conditions of normal activity and bed rest with and without 
activ-

ity were also studied to delineate the separate effects, if any, of activity, recumbency and

immersion. Heart rate during the separate conditions as well as resting and tilted blood

pressures were measured and statistically analyzed. No statistically significant decrement

in heart rate and blood pressure response to tilting was found, although immersion resulted

in a tendency toward increased heart rate and blood pressures as well as greater narrowing

of pulse pressure with tilting. The deficiencies of tilt table testing are discussed and

our findings on tilt angle and parameters dependent on degree of orthostatic stress presented

R 20

28,398
Ambler, Rosalie K. & Guedry, F.E., Jr. VALIDITY OF A BRIEF VESTIBULAR DISORIENTATION TEST
IN SCREENING PILOT TRAINEES. Aerospace Med., Feb. 1966, R7(2), 124-126. (USN School of
Aviation Medicine, Pensacola Air Station, Fla.).

A Brief Vestibular Disorientation Test (BVDT) has been developed that involves an assess-

ment of Ss' reactions produced by head movements in a rotating chair. Reliability of
measurement has been demonstrated by the substantial agreement among several types of ob-
servers using the BVDT technique for the same Ss and by the substantial agreement of the ob-
servers' BVDT ratings with the Ss' self-ratings of sensitivity. This study investigated
the validity of the test for predicting various pilot training criteria. 226 naval aviation
trainees were administered the BVDT during the latter part of their pre-flight training.
After the Ss had had the opportunity either to complete training or separate therefrom, the
test results were evaluated for their relation to the following criteria: a) Students
separated from flight training for all causes vs. completions; b) Tension and/or airsick
separations vs. all others; and c) Airsick separations vs. all others. Results indicated
that relationships existed between high sensitivity scores on the BVDT and membership in the
various separation groups. The airsick/separation group had the highest mean BVDT sensitiv-
ity score. Statistical evidence indicated that the BVDT ratings tapped a significant por-

tion of the flight criterion variance not reached by the present flight aptitude tests.
R 11

28,399
Kemp, W.B., Jr., Lockwood, V.E. & Phillips, W.P. GROUND EFFECTS RELATED TO LANDING OF AIR-
PLANES WITH LOW-ASPECT-RATIO WINGS. NASA TN D 3583, Oct. 1966, l4pp. National Aeronautics H
Space Administration, Washington, D.C. (Langley Research Center, NASA, Langley Station,

Hampton, Va.).

Some results of a study of the influence of ground-induced aerodynamic effects on the land-
ing maneuver of airplanes with low-aspect-ratio wings are presented. The fundamental mech-
anism of ground Induction Is reviewed and a simplified landing-flare analysis is used to Il-
lustrate the significance of the ground-induced pitching moment, the load factor just before
touchdown, and the ground effects on the elevator characteristics. Some effects of wing
planforms and airplane size are shown by use of dynamic calculations of airplane motions dur-

ing the landing flare. A constant-pltch-attltude landing flare is shown to be possible for
some large airplanes with low-aspect-ratio wings.

28,400
Ogden, F.W., Jones, Q.W. & Chappell, H.R. DISORIENTATION EXPERIENCES OF ARMY HELICOPTER
PILOTS. Aerospace Med., Feb. 1966, R(2), 140-143. (USA Aviation Board, Fort Rucker, Ala.).

Spatial disorientation has been recognized as a hazard to aviation for many years, but

this has not been studied extensively in helicopter flying. With the increasing require-
ment for more complex aircraft and all weather operations, this has become a rather serious
problem in Army aviation. 36 accidents in which disorientation played a role are compared
with the experience of 350 aviators who did not have accidents due to disorientation. Dis-
orientation occurred in only 3.4% of major accidents yet 30.7% of the fatalities are in this

group. 43 persons (38.5%) died in these accidents. Most of the aviators in these accidents
had low levels of experience, and only 13% had instrument training. Of 350 aviators inter-
viewed and/or completing a questionnaire, two-thirds had experienced disorientation an aver-
age of 2 1/2 times during their careers. Most of these occurred at night or in adverse
weather conditions. To avert accidents, they were able to give the aircraft control to
another pilot, rely on their instruments until the feeling passed, or else regained visual

contact with the ground before completely losing control of the aircraft. Present instru-
ments are unsatisfactory in aircraft with multidirectional capabilities, such as helicopters.
Therefore, more training is necessary and instruments designed to meet the special character-
istics of rotary wing aircraft must be developed.
R 13

28,401
Benson, A.J. & Bodln, M.A. INTERACTION OF LINEAR AND ANGULAR ACCELERATIONS ON VESTIBULAR
RECEPTORS IN MAN. Aerosace Med., Feb. 1966, 37(2), 144-154. (RAF Institute of Aviation
Medicine, Farnborough, Hunts, England).

A 1 g rotating linear acceleration vector, produced by rotation about a horizontal
cephalo-caudal axis, was found to produce compensatory nystagmus for as long as rotation
continued. The velocity of the slow phase of nystagmus showed a cyclical modulation, the
amplitude of which increased with the speed of rotation. Following rotation about a horizon-
tal axis the after-sensations were all but abolished and the time constant of decay of post-
rotational nystagmus was consistently shorter than when the axis of rotation was vertical.
A hypothesis is presented which attempts to explain these findings by the direct action of

the linear acceleration on the canal system; however, it is not possible to exclude otolithic
mechamisms.
R 35 11 - 49



28,402
Jeantheau, G.G. & Andersen, B.G. TRAINING SYSTEM USE AND EFFECTIVENESS EVALUATION. FINAL RE-
PORT. Contract N61339 1743, Proj. 7789 I, Tech. Rep. NAVTRADEVCEN 1743 I, Rep. SSD 66 325,
July 1966, I15pp. USN Training Device Center, Port Washington, N.Y. (Dunlap & Associates,
Inc., Darien, Conn.).

Criteria for evaluation of training device effectiveness have been developed. The report
examines methods of evaluation with particular emphasis on the problems of objective evalua-
tion In the on-going training situation. Consideration Is given to problems of measurement,
experimental design, and analysis In the field setting. Further, attention is given to the
Issues of utilization and design of training devices and their Influence on training effec-
tIveness. An evaluation of the Aetna Drivotralner was made and consequent recommendations
are Included for the IIH54 Driving Improvement Trainer. A criterion-referenced measurement
system was developed for the IBZ2 Maneuvering Tactics Trainer for possible subsequent use In
evaluating that device.
R 35

28,403
Sawyer, C.H., Soblesk, E.J. & Jay, B. AEROMEDICAL FACTORS OF TITAN II ICBM SUPPORT: A SUM-
MARY OF TWO YEARS' OPERATIONAL EXPERIENCE. Acros ace Med., Feb. 1966, 3(2), 167-172. (USAF
803d Medical Group, Davis-Monthan AFB, Ariz.).

Aeromedical procedures developed to support the lead Titan II Intercontinental Ballistic

Missile Wing composed of 18 dispersed complexes are discussed. Mishap experience including
a serious nitrogen tetroxide burn with associated chemical pneumonitis is reported. Human
factors In combat missile crew duty with emphasis on fatigue, noise and nutrition are dis-
cussed. Propellant transfer experience with the USAF Rocket Fuel Handlers Clothing Outfit
is summarized. The results of 2939 preplacement and periodic propellant handler physicals
are Included. Experience gained in this missile program is referenced to future Titan 11
medical support requirements as well as other advanced weapon system developmental programs.
R4

28,404
Lundgren, C.E.O. & Malm, L.U. ALTERNOBARIC VERTIGO AMONG PILOTS. Aerospace Med., Feb. 1966,
f7(2), 178-180. (Physiology Institute, University of Lund, Lund, Sweden).

The occurrence of alternobaric vertigo-vertigo due to pressure changes in the middle
ears-was studied by means of interviews of 108 Swedish RAF pilots. The findings are pre-
sented as statistically analyzed data and case reports. The Incidence of vertigo was higher
than In an earlier Investigation. A positive correlation was found between colds, mis-
management of colds, difficulties in pressure equalization of the middle ears and the occur-
rence of vertigo. Information Is given which stresses the risks connected with alternobaric
vertigo In flying.
R5

28,405
Gschwind, R.T. & Torre, J.P., Jr. TROOP-POSTURE SEQUENCES FOR A 155MM HOWITZER CREW: A PILOT
STUDY. Tech. Note 6 66, Aug. 1966, l9pp. USA Human Engineering Labs., Aberdeen Proving

Ground, Md.

This field study Investigated an artillery crew's posture sequence under simulated artfl-

lery fire. The results relate their posture (e.g., standing or prone) to time after the Ini-

tial warning. A method of analyzing the crew's exposed area Is presented.

28,406
Balke, B., Melton, C.E., Jr. & Blake, C. PHYSIOLOGICAL STRESS AND FATIGUE IN AERIAL MISSIONS
FOR THE CONTROL OF FOREST FIRES. Aerospace Med., March 1966i R7(3), 221-227. (US Clvil
Aeromedlcal Research Institute, FAA, Oklahoma City, Okla.).

Success In around-the-clock battles against forest fires depends largely on the effective-

ness of special air operations. Considering the potential risk of long hours of of extensive
stress to men and aircraft In such operations, attempts were made to measure physiological
responses during simulated aerial fire control missions and to detect measurable symptoms of
post-flight fatigue. In-flight heart rates and respiratory frequencies of Forest Service
pilots were obtained via radlotelemetry in single 5-hr. flights and on 3 consecutive days of
8-hr. flights. Pre- and post-flight exercise tests were performed a) for the establishment
of the individual heart rate: metabolic rate relationship, and b) for the detection of any
"physical fatigue" effects. Also, for the latter purpose, a simple orthostatic tolerance
test was employed. According to the results, the physiological demands In the simulated
5-hr. "bird dog" missions were not excessive. The in-flight metabolic rate of approximately
twice the resting rate was not enough to cause measurable physical fatigue. During the 8-hr.
flights, the heart rates fluctuated between 24 and 39% Increase above resting levels In the
pilot, and between 37 to 65% In the observer. In the post-flight exercise tests physical
fatigue became apparent especially on the third day as heart rate response to a relatively
moderate work-load Increased from a normal of 125 to 164 beats per min. Conclusions drawn
from this study Indicate that the physiological demands of forest fire control missions
engage nearly 33% of the pilot's maximum capacity. Actual flying time under such condition
should not emceed 5-6 hrs. daily on a 5-day per week schedule.

28,407
Lategola, M.T., Harrison, H. & Barnard, C. A VIRTUALLY CONTINUOUS MEASUREMENT OF HUMAN SYS-
TOLIC AND DIASTOLIC BLOOD PRESSURE TRANSIENTS WITHOUT DIRECT ARTERIAL PUNCTURE. Aerospace
Med., March 1966, 31(3), 228-233. (US Civil Aeromedical Research Institute, FAA, Oklahoma
CIty, Okia.).

A system for virtually continuous measurement of both systolic and diastolic blood pres-
sures without recourse to direct arterial puncture has been effected by the modification of
already-existlng, standard equipment. This system entails the measurement of systolic blood
pressure via a digital pressure cuff on one arm slmultaneously with the measurement of dia-
stollc blood pressure from a brachial cuff mounted on the other arm. The systolic pressure
device was used virtually unmodified. The diastolic pressure device was originally designed
to measure both systolic and diastolic pressures automatically. The modification consisted
mainly In the elimination of the systolic portion of the automatic cycle. The combined sys-
tem Is capable of routinely obtaining measurement frequencies In the order of 20 per minute

for protracted time periods. The system functions well under all resting-subject conditions

and under some "body-movement" conditions.
R6
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28,408
Tollver, W.H. & Morris, M.L. CHEMICAL ANALYSIS OF PERMANENT AND ORGANIC GASES IN A 30-DAY

MANNED EXPERIMENT. Aerospace Med., March 1966, 37(3), 233-238. (USAF Aerospace Medical Re-

search Labs., Wright-Patterson AFB, Ohio).

Chemical analyses of the permanent gases and the trace volatile organic constituents were

performed on a 30-day manned experiment. This experiment was primarily concerned with the

feasibility of providing a suitable atmosphere for 3 men. The primary instrumentation used

was the gas chromatograph. The adjunct instrumentation was Infrared spectrophotometry and

mass spectrometry. Consideration is given to the sampling and analytical procedures used.

Organic compounds unique to space cabin and evaluator studies are reported. Indications of

future gas chromatography methodology are given.
R8

28,409
Szafran, J. LIMITATIONS AND RELIABILITY OF THE HUMAN OPERATOR OF CONTROL SYSTEMS TO PROCESS

INFORMATION. Aerospace Med., March 1966, 37(3), 239-242. (Experimental Psychology Dept.,

Lovelace Foundation for Medical Education & Research, Albuquerque, N.M.).

The theory of human skill Is briefly reviewed. It is argued that, within certain well-

defined limits, the extent to which man can extract information from sensory inputs is im-

pressive, even if for some purposes intensive training has to precede efficient performance.

It is concluded that one of the key notions In the appraisal of operational reliability of

man in space should be endurance-in the sense of a capacity to adapt rapidly to changing

requirements and strange conditions (including those of reduced "signal-to-noise" ratio), as

well as a general willingness to plan the effort so as to maximize the likelihood of sus-

tained performance.
R 35

28,410
Eich, R.H., Smulyan, H. & Chaffee, W.R. HEMODYNAMIC RESPONSE TO G-SUIT INFLATION WITH AND

WITHOUT GANGLIONIC BLOCKADE. Aerospace Med., March 1966, f7(3), 247-250. (Medical Dept.,

State University, New York Upstate Medical Center, Syracuse, N.Y.).

The acute hemodynamic effects of G-suit inflation were studied In 21 normal supine Ss.

Although suit inflation consistently elevates central venous pressure and augments venous
return, cardiac output falls slightly. This is presumably due to various depressor reflexes,
which originate in part at least on the arterial side. However, partial removal of reflex

regulation by Ganglionic Blockade did not result In an increase in cardiac output following

G-suit inflation. Reasons for this are either that the blockade was not complete or that

the increase in arterial pressure brought about by suit inflation still prevented the output
rise.
R 19
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28,411
Urschel, C.W. & Hood, W.B., Jr. CARDIOVASCULAR EFFECTS OF ROTATION IN THE Z AXIS. Aerospace
Hd., March 1966, 37(3), 254-256. (USAF Aerospace Medical Research Labs., Wright-Patterson
AFB, Ohio).

Rotation of the seated S about the Z axis (Rz) results In a radial acceleration gradient
Impeding venous return thereby representing a cardiovascular stress. The cardiovascular re-
sponses of volunteer Ss instrumented with Indwelling arterial and venous catheters were meas-
ured during 4 rotational profiles combining 2 rates of angular acceleration (0.1 and 0.8 ra-
dians per sec. per sec.) and 2 rotational speeds (60 and 120 RPM). There was a 3-mn. pla-
teau at peak velocity. Centripetal acceleration at hand/foot radius (0.5 meters) was 1.8 and

7.4 G at 60 and 120 RPM, respectively. Rotation at 60 RPM represented no significant stress.

3-mn. 120 RPM runs, however, caused progressive tachycardia, narrowing of pulse pressure,
and a drop In mean arterial pressure, thus Inferentially a drop in cardiac output. Tolerance
would thus be expected to be limited by the ability of the circulation to maintain venous
return.
R 10

28,412
Ward, R.J., Danziger, F., Bonica J.J. Allen G.D., et al. CARDIOVASCULAR EFFECTS OF CHANGE
OF POSTURE. Aerospace Med., March i96 37(35, 257-259. (University of Washington Schools
of Medicine & Dentistry, Seattle, Wash.I.

20 healthy Ss were studied while supine, standing, and sitting. Cardiovascular parameters
Investigated Include continuous arterial blood pressure, cardiac rate measurements, cardiac

Output, stroke volume, and total peripheral resistance determinations performed while supine,
and 5 mn. after the Ss changed from supine to standing and supine to sitting. Standing

caused peripheral pooling of blood, a stroke volume decrease of 45%, a cardiac output de-
crease of 27%, and an increase of cardiac rate, mean arterial pressure, and total peripheral
resistance. Postural change from supine to sitting caused half as much peripheral pooling as

the change from supine to standing. Stroke volume was reduced 20%, but an 18% Increase in
cardiac rate reduced the cardiac output fall to only 10%. Mean arterial pressure did not
change. 4 of the 20 Ss fainted while standing. All showed mean arterial pressure decrease.
3 of the 4 showed cardiac rate increases. Cardiac output measurements in 2 of these Ss
showed no cardiac output change during faint, but a stroke volume fall which was less than
the stroke volume fall of the other Ss who did not faint. It is postulated that fainting
was dueto a loss of total peripheral resistance plus peripheral pooling of blood, which

caused an Intolerable reduction In cerebral blood flow.
R7
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28,413
Miller, G.K., Jr. FIXED-BASE VISUAL-SIMULATION STUDY OF MANUALLY CONTROLLED TRANSLATION AND
HOVER MANEUVERS OVER THE LUNAR SURFACE. NASA TN D 3653, Oct. 1966, 2

4
pp. National Aeronaut-

ics & Space Adminlstratlon, Washington, D.C. (Langley Research Center, NASA, Langley Station,
Hampton, Va.)

A fixed-base visual-simulation study has been conducted to determine the ability of the
human pilot to control a lunar landing vehicle manually during translation to and hover above
various landing sites In a given landing area. The general landing area used In this Inves-
tigation was the Interior of the crater Aiphonsus as created by the lunar orbit and landing
approach (LOLA) simulator located at Langley Research Center. The Investigation employed a
closed-circuit television system for image generation and permitted all 6 rigid-body degrees
of freedom of the vehicle. The pilot controlled the vehicle through a fixed main-engine
thruster In conjunction with a rate-command attitude control system. During the final por-
tion of the automatically controlled landing-approach transition phase of a typical lunar
landing trajectory, the pilot was required to switch to manual control in order to place the
landing vehicle In near-hover conditions over any one of a number of sites that he felt would
be acceptable for landing. The results of the Investigation showed that the pilots, using
only a 3-axis gyro-horizon nulled to the local vertical and an out-the-window view of the
lunar surface, could consistently establish near-hover conditions over a fairly large lunar
area. The landing sites attained by the pilots extended from approximately 2300 ft (701.0 m)
up range of (before) to approximately 7700 ft (2347.0 m) down range of (beyond) the nominal
landing site.
R3

28,414
Beckman, E.L., Reeves, E. & Goldman, R.F. CURRENT CONCEPTS AND PRACTICES APPLICABLE TO THE
CONTROL OF BODY HEAT LOSS IN AIRCREW SUBJECTED TO WATER IMMERSION. Aerospace Med., April
1966, .Z(4), 348-357. (USN Medical Research Institute, National Naval Medical Center, Beth-
esda, Md.).

The problem of providing adequate clothing for personnel who either accidentally or other-
wise are Immersed In cold water has continued to challenge clothing manufacturers for the
past decade. The development of foamed plastics and other clothing materials offers new
possibilities. Likewise new advances In energy conversion systems offer new solutions to
this critical operational problem. The basic physical and physiological concepts which per-
tain to the problem of limiting thermal loss from the Immersed human are reviewed. The
newer technical developments in insulative clothing and supplemental heating systems are
reviewed and discussed with relation to these basic concepts.
R 25

28,415
Alexander, W.C., Sever, R.J. . Hoppln, F.G., Jr. HYPOXEMIA INDUCED IN MAN BY SUSTAINED FOR-
WARD ACCELERATION WHILE BREATHING PURE OXYGEN IN A FIVE POUNDS PER SQUARE INCH ABSOLUTE EN-
VIRONMENT. ospace Med,, April 1966, J.z(4). 372-378. (Manned Spacecraft Center, NASA,

Presently planned atmospheric entry missions were simulated with respect to predicted
acceleration profiles and gaseous environment. Arterial 0 saturation was measured by ear-
piece oximetry calibrated with Van Slyke analyses of arterial blood samples collected
simultaneously under acceleration. The patterns and severity of hypoxemla were studied by
varying the magnitude and duration of the acceleration exposure and the environment of the
pilot. The patterns and severity of hypoxemla Induced by forward acceleration were shown to
vary as a function of the magnitude and duration of the exposure and the gaseous environment
of the experimental S. Saturation levels below 80% were uncommon under the conditions of
this simulation; however, marked deviations from this value were encountered. Although the
present Investigations was designed to evaluate the tolerability of the space crew to the
dynamic and environmental conditions of manned earth entry characteristics of the Apollo
mission, some relevant findings concerding the probable mechanisms of acceleration-induced
hypoxemla are discussed.
R 17

28,416
Jeanneret, P.R. & Hutchins, C.W., Jr, USE OF TWO QUALITATIVE INDICES AS PREDICTORS OF SUC-
CESS IN FLIGHT TRAINING. Aerospace Med., April 1966, .Z(4), 379-382. (USN Aerospace Medical
Institute, NAMC, Pensacola, Fla.).

Two qualitative variables, procurement source and military rank, were employed to supple-
ment the current multiple prediction formulae that Identify students with low probabilities
of successfully completing the U.S. Navy Flight Training Program. Also 2 dichotomous
criterion variables, completion vs. attrition and voluntary withdrawal vs. all other attri-
tion, were created, and the Wherry-Doolittle method of test selection was used to compute
multiple prediction formulae for'both criteria. The results Indicated that the inclusion
of the qualitative variables Increased the multiple correlations in every case for both
criteria. Since these preliminary findings are encouraging, the next step must be to include
all qualitative variables available In one Intercorrelation matrix and determine the total
benefit to the multiple prediction formulae accruing from this method.
R2

28,417
Mohler, S.R. & Hasbrook, A.H. IN-FLIGHT RESPONSE TO A NEW NON-GYROSCOPIC BLIND FLIGHT IN-
STRUMENT. Aerospace Med., April 1966, .)Z(4), 388-394. (US Civil Aeromedical Research Insti-
tute, FAA, Oklahoma City, Okla.).

Pilot responses to a new "geomagnetic" non-gyroscopic blind flight Instrument were record-
ed during flight, utilizing an aircraft typical of those flown by many general aviation
pilots. Data were obtained under Induced conditions of loss of control during simulated
Instrument flight utilizing Ss ranging from student pilots with as little as 6 hrs. flight
time to commercial pilots with up to 10,000 hrs. experience. The device used in tests of
human response during simulated blind flight is the Kenyon Instrument. This Is a small,
light-weight, self-contained Instrument which requires neither electrical power nor vacuum
source. It Is non-tumbling and is not susceptible to turbulence. Comparisons of pilot
response with the Kenyon Instrument and the conventional "turn and bank" instrument were anIntegral part of the tests. More positive and smooth control was obtained with the newInstrument. Also, there was a marked decrease in onset and severity of vertigo with the

Kenyon Instrument.
R4
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28,418
Brown, W.K., Rothsteln, J.D. & Foster, P. HUMAN RESPONSE TO PREDICTED APOLLO LANDING IMPACTS
IN SELECTED BODY ORIENTATIONS, Aerospace Med., April 1966, ..(4), 394-398. (USAF Aeromedl-
cal Research Lab., Holloman AFB, N.M.).

288 human Impact experiments were accomplished on .linear decelerating device (the
Daisy Decelerator) for the purpose of studying human response to G forces In certain body
orientations likely to occur during impact of the Apollo coemand module. A proposed Apollo
restraint system was used In all human tests. It was observed that Impact forces produced
effects to the nervous, cardiorespiratory end musculoskeletal systems. Neurological effects
of impact were momentary stunning end disorientation. A consistent effect to the cardio-
vascular system was transitory post-Impact slowing of the heart rate In those body orlenta-
tions In which the decelerative force acts In a footward direction (inertial force acts
headward). A theory Is presented to explain this effect. Respiratory effects of impact
were momentary shortness of breath and chest pain. Effects to the musculoskeletal system
were soreness and spasm of muscle groups of the neck and back. Since no effect to the human
S was severe enough to exceed human tolerance, the test program results demonstrate that man
can endure certain predicted Apollo lending Impact forces In different body orientations
without significant Incapacitation or undue pain.
R 14

28,419
Morgenstern, A.L. FEAR OF FLYING AND THE COUNTER-PHOBIC PERSONALITY. Aarospce Md., April
1966, )j(4), 404-407. (USAF School of Aerospace Medicine, Brooks AF;, Ten.).

Air Force filers who become afraid to fly often share similar patterns of unrecognized
psychopathology. Case studies reveal a sequence of childhood fears more Intense and pro-
tracted than usual, counter-phobic fearlessness In teen-age and adult years as a defensive
mode of life, and finally reversal of the intense need to fly into an equally strong fear of
flying. Overt phobias In fliers are precipitated by stresses similar to those predisposing
to other neurotic illnesses. If a career In aviation was chosen primarily for counter-
phobic reasons the susceptibility to neurosis under these stresses is greatly augmented.
Treatment Is difficult and "cure" may comprise no more than a return to the previous counter-
phobic adjustment. When the history of an applicant for flying training suggests severe
childhood phobias or persistent participation in dangerous work or recreation, a psychiatric
consultation Is needed. If the consultant confirms the presence of repetitive counter-
phobic traits the applicant should be disqualified.
R6

28,420
Kennedy, R.E., Wood, C.D., Graybiel, A. & McDonough, R.B. SIDE EFFECTS OF SOME ANTIMOTION
SICKNESS DRUGS AS MEASURED BY PSYCHOMOTOR TEST AND QUESTIONNAIRES. Aerosace Med., April
1966, 37(4), 408-411. (USN School of Aviation Medicine, Pensacola Air Station, Fin.).

The results of this research Indicate that many of the side effects of the depressant
drugs such as hyoscine and meclizine can be relieved by combination with d-amphetamlne. By
the same token, some of the stimulatory effects of d-amphetamine are relieved by a combina-
tion with a depressant. It was found that both questionnaire and psychometric techniques are
necessary to more fully measure the side effects of drugs. Some persistent reports of side
effects on the questionnaire were not correlated with the psychometric findings. Also, some
side effects measured by the psychometric methods were not reported on the questionnaire.
Hyoscine and d-amphetamine produced the most pronounced side effects while meclizine and
trimethobenzamide produced fewer side effects.

Relnhardt, R.F. THE COMPULSIVE FLYER. Aerospace Med., April 1966, fl(4), 411-413. (USN
School of Aviation Medicine, Pensacola Air Station, Fla.).

This paper examines the significance of compulsive personality traits In the aviator.
"Compulsive" implies here a tendency toward over-organization, over-conscientiousness, per-
fectionism, and an Inability to relax. An illustrative case is presented of a very proficient
but compulsive flight student who struck a psychologic snag in the Advanced Radio Instrument
phase of jet training. Clinical experience has shown that compulsive people generally make
fine professional aviators. They are Intelligent, safe and dependable. On the other hand,
Instrument training Is hard for them, they lack flexibility, and they often develop head-
aches. In new situations which are difficult to organize and clearly conceptualize, when
novel problems require novel responses, they are at their worst. In workaday flying, with
a premium on care, method, timing and preparation, they are at their best, and probably the
best.
16

28,422
Schreuder, O.B. MEDICAL ASPECTS OF AIRCRAFT PILOT FATIGUE WITH SPECIAL REFERENCE TO THE COM-
MERCIAL JET PILOT. A SPECIAL REPORT. Aerospace Med., April 1966, jZ(4), 1-43. (Medical
Committee, Air Transport Association of America, Washington, D.C.).

This special report, which Is concerned with pilot fatigue, contains a general discussion
of fatigue and stress, operational and non-operational aspects of flight fatigue, and finally
such topics as aging, health, and prevention of fatigue.
R 47

28,423
Hilton, D.A., Huckel, Vera & Maglier, D.J. SONIC-BOOM MEASUREMENTS DURING BOMBER TRAINING
OPERATIONS IN THE CHICAGO AREA. NASA TN D 3655, Oct. 1966, 

2
6pp. National Aeronautics &

Spac5 AmjTOlntration, Washington, D.C. (Langley Research Center, NASA, Langley Station,
Ham pton, Va.).

Measurements have been made with the aid of bomber airplanes In an attempt to evaluate the
effects of the atmosphere on the sonic-boom pressure signatures. Data are presented for var-
ious atmospheric situations ranging from quiescent to turbulent and for a wide range of sur-
face temperatures. Statistical analyses have been performed for both the overpressure and
Impulse data, and these data are compared with similar data from fighter-type airplanes.
The measured sonic-boom signatures were noted to vary widely In both peak amplitude and wave
shape because of atmospheric dynamic effects. The distortions were associated with the ra-
pidly rising portions (bow and tall wave) of the boom signatures. The highest overpressures
were associated with peaked signatures and the lowest overpressures, with rounded-type signa-
tures. The variations of the overpressures and Impulses may be represented over a signlfl-
cant range by log normal distributions the overpressures having a markedly wider range of
variations than the Impulses. From the data evaluated to date, similar varlationi In pres-
sure signatures are noted.for the shorter wave lengths produced by fighter airplanes and for
the longer wave lengths produced by bomber airplanes.
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28,424
Brosgole, L. AN ANALYSIS OF INDUCED MOTION. FINAL TECHNICAL REPORT. Tech. Rep. NAVTRADEVCEN

IH 48, Feb. 1966, 57pp. USN Training Device Center, ONR, Port Washington, N.Y. (AD 630275)

The relationship between Induced motion and apparent object displacement was assessed by
comparing the results of 2 conditions in a main experiment. In each instance, a fixated lum-

Inous sphere was surrounded by a rectangular frame. In one condition, the sphere was set In
the observer's objective median plane while the rectangle moved back and forth horizontally
at a rate of 40 min of visual arc per sec. The S, who was able to move the sphere laterally
with a control knob, was instructed to hold the sphere in a stationary position whenever It
appeared to move, by turning the knob appropriately. The amount of motion Induced In the
sphere was ascertained through this procedure. In a second condition, the frame was set at
various positions over a series of trials with 

its center ranging from 12' to the right of

the objective mid sagital plane, through zero, to 12' to the left. The SIs task was to align
the sphere, with each new setting of the frame, so that it appeared to be straight-ahead. In
this fashion, the effect of a visual surround upon the observer's conception of the straight-
ahead direction was assessed. Although there were large individual variations, the apparent
median plane was always found to displace laterally toward the center of the frame. The de-
gree of this displacement significantly correlated with the amount of motion Induced in the
phere. Induced motion was therefore Interpreted In terms of a subjective change In the lo-

cation of an object In space, as opposed to the theory of object-relative displacement which
was proposed by Duncker In 1929.
A 13

28,425
Myers, L.B., Carter, R.G. & Hostetter, R.S. GUIDEBOOK FOR THE COLLECTION OF HUMAN FACTORS
DATA. FINAL REPORT. Contract Nonr 4751(00), PTB 66 3, Rep. 79211 F, Jan. 1966, 121pp. USN
Personnel Research Activity, Bureau of Naval Personnel, Washington, D.C. (HRB-Singer, Inc.,
State College, Penn.). (AD 631023)

This guidebook was developed primarily as a .reference to aid the Project Officer in the
assessment of human factors effects on system performance and In the Isolation of the casual
factors. There are 3 sections to this guidebook, each serving a different purpose. Section
I provides the necessary background Information and sets the persepctive for the use of the
techniques and materials presented in Section II. This section contains the tools and tech-
niques for system evaluation. This Includes methods for obtaining time, accuracy, and main-
tenance data as well as the techniques for analyzing and interpreting these data. Methods
for obtaining qualitative data through questionnaires and checklists are also contained In
this section, Including sample questionnaires and checklists. The third section (Section iii)
contains a fairly detailed example of the application of the previously described techniques.
Also Included are rather complete lists of test objectives and criteria measures. A list of
references will be found In the final section.
R 10

28,426
Hall, S.A. & Taffe, J.B. DEVELOPMENT AND TEST OF A PROTOTYPE ADVANCED BIOMEDICAL SYSTEM.

FINAL REPORT. Contract AF 18(600) 2755, Proj. 6770, AMD TR 66 1, April 1966, 215pp. USAF

Aerospace Medical Div., Brooks AFB, Tex. (AD 633063)

The development and ground test of a non-flyable, functional prototype life-support system

was undertaken. The system was designed to support a 50-pound chimpanzee, or the metabolic

equivalent, for 30 days (with a safety factor of at least 3 - to make 90 days) In simulated

orbit. The system consisted of a sealed life cell for housing the test specimen 
and his me-

tabolic support equipment plus a service module for supporting both the life 
cell and Its en-

vironmental control system (ECS). The ECS was designed to maintain a sea-level 
pressure,

oxygen-nitrogen environment within the life cell. Following a shakedown test to prove out

the hardware without a test subject, a test series, with animals, was initiated. Testing

was done In the Air Force Biomedical Van Complex which was refurbished and specially modi-

fied for the tests. The test objectives were: aS to obtain engineering data for a future

Bloastronautics Flight Research Program; b) to ascertain the psycho-physiological 
effects of

prolonged confinement In a micro-atosphere on the test Ss; and c) to acquire 
baseline data

relative to atmospheric contaminants In the environment for the time In question. A total of

25 days of animal testing was achieved In an altitude and temperature controlled chamber 
us-

Ing 4 different animals. Medical problems with the animals prevented reaching the 30-day

goal with a single specimen. However, the ECS operated continuously for the full 30-days

without malfunction, ann the life-support system successfully demonstrated Its adaptability

to a flight program.
R8

28,427
Bach, R.O., Boardman, W.W., Jr. & Robinson, J.W., Jr. APPLICATION OF LITHIUM CHEMICALS FOR
AIR REGENERATION OF MANNED SPACECRAFT. Contract AF 33(615) 1588, Proj. 6373, Task 637302,

AMRL TR 65 106, June 1965, 12ipp. USAF Biomedical Lab., Wright-Patterson AFB, Ohio. (Li-

thium Corporation of America, Inc., Bessemer City, N.C.). (AD 619497)

Lithium Oxide of highly active surface area (lOm
2
/g or better) has been prepared. This

material can absorb up to 1.25 times its weight of carbon dioxide, thus making the most
efficient CO2 absorber on the basis of its weight. For efficient operation, the molar ratio
of water vapor over carbon dioxide In the gaseous atmosphere should be at least unity. At
5 psla of oxygen and 50%/ relative humidity, the temperature of the gas should be at least
50°F ( 0) to approach this molar ratio value. A "passive-dynamic" atmosphere regeneration
unit was designed with a small motor blower that circulates the gaseous environment through
a cone shaped granular bed of lithium oxide (4-14 mesh). The unit weighs 4-1/2 pounds and
has been shown to absorb the daily carbon dioxide output, or more, of one man. The out-
flowing gas is free of irritating dust due to efficient filters and the gas temperatures are
at comfortable levels, The effects of weightlessness, vibration and acceleration on the
functioning of the unit, have been considered in its design. An adequate amount of safety
of operation also was Imparted to the unit, The unit can easily be rechraged with fresh
lithium oxide granules.
R 36

28,428
Krieger, F.J. THE SPACE PROGRAMS OF THE SOVIET UNION. Report from: "American Astronautical
Society's National Meeting, San Francisco, California, August 18-20, 1965." Aug. 1965, iOpp.
Rand Corporation, Santa Monica, Calif. (AD 620883)

This paper reviews the highlights of those aspects of Soviet space programs which have
been publicized: the manned Vostok and Voskhod flights, the lunar flight via the Luna probes,
the Interplanetary flight via Venus, Mars, and Zond probes, scientific research via Cosmos
and Electron spacecraft, communications development via MoInlya satellite, and technological
development via Cosmos, Polyot, and Proton spacecraft.
R5
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USAF Behavioral Sciences Laboratory. SYMPOSIUM ON MOTION SICKNESS WITH SPECIAL REFERENCE TO
WEIGHTLESSNESS. FINAL REPORT. Proj. 7184, Task 718405, AMRL TDR 63 25, June 1963, 80pp.
USAF Behavioral Sciences Lab., Wright-Patterson AFB, Ohio.

This report compiles the papers prepared for the symposium on motion sickness during a
weightless state, held at the Behavioral Sciences Laboratory, Aerospace Medical Laboratory,
Wright-Patterson AFB in March 1960. Motion sickness is defined, Its etiology is discussed,
and proposals for prophylaxis and treatment are made. It contains a panel discussion among
the principal contributors of the symposium, a theoretical study and 2 papers dealing with
personal experiences in weightlessness. The high Incidence of nausea occurring In the
zero-G f] ights was suspected to be largely due to the excessive accelerations occurring In
the pre- and post-zero-G periods accompanying these flights. Evidence to date Indicated
that weightlessness by itself was not nauseating, however, rapid head movements in the
environment could rapidly produce disturbing Influences.
R 38

28,430
Magnolia, L.R. THE SOVIET SPACE PROGRAM: A SELECTIVE BIBLIOGRAPHY. Rep. 9990 7235 TO 000,
March 1966, lpp. TRW Systems, Thompson Rame Wooldridge, Inc., Redondo Beach, Calif.
(AD 632761)

This bibliography on the Soviet space program contains 121 references.
R 121

28,431
Hoover, G.W., Miller, J.H., Glassner, H.F., et al. DESIGN STUDY FOR A CONSOLE SYSTEM. Con-
tract N123 (61756)24946A (PMR), Publ. PMR MP 62 3/NMC MP 62 3, Rep. SM 38530, March 1961,
196pp. USN Missile Center, Bureau of Aeronautics, Point Mugu, Calif. (Life Sciences Sec-
tion, Douglas Aircraft Corporation, Santa Monica, Calif.). (AD 439092)

This study project was undertaken to provide design criteria and data for a real-time
psycho-physiological monitoring console for use primarily In flight operations and secondari-
ly In research studies at the Pacific Missile Range and U.S. Naval Missile Center at Point
Mugu, California. The methodology used was to start with a statement of the objective, and
perform a progressive and systematic analysis of the Individual and overall requirements,
with an evaluation of the state of the art. From these analyses an optimum design criterion
and an Interim design criterion were established. Evaluation of the differences between op-
timum and Interim determines requirements for further research and development. A system was
required which would Indicate to the monitoring physician the present condition of the pilot
and his environment, a trend of his condition and that of the environment, and prediction re-
garding whether or not the missile could be completed safely. The major subsystems selected
were: respiratory, cardiovascular, thermo-regulatory, central nervous, sensory and manIpLIa-
tive. Choice of what parameters to measure was made following a study of Information needed
by data procepsing equipment to generate the display meeting the Information and operational
requirements. Discussions of techniques for and Implementation of the various processes In-
volved are Included. The recommended design consists essentially of: a) a maln console where
derived data are displayed for use by the monitoring physician with 3 4-Indicator vertical
meters, a TV view of the pilot, a contact analog display, a slow graphic write-out, a commun-
Ication system, and an alarm and control system; b) an auxiliary console where raw and non-
critical data are displayed for use by both the physician and the technician; and C) the tech-
niclan's console for the monitoring, control, and maintenance of the data processing equip,
meit. R 8

28,432
USA,: Aero Propulsion Laboratory. SECOND AEROSPACE EXPANDABLE STRUCTURES. CONFERENCE TRANSAC-
TIONS. Report from: "Second Aerospace Expandable Structures Conference, Minnetonka Beach,
Minnesota, 25-27 May 1965." AFAPL TR 65 108, Feb. 1966, 802pp. USAF Aero Prooulslon Lab,,
Wright-Patterson AFB, Ohio. (Archer Daniels Midland Company, Minneapolis, Minn.).
(AD 631406)

This report contains a presentation of technical contributions summarizing the status of
current, significant research in field of expandable structures. The report Is based upon
the discussions at the Second Aerospace Expandable Structures Conference held 25-27 May 1965
at the Lafayette Club, Minnetonka Beach, Minnesota. The subject matter has been arranged In
6 sessions In the order of presentation at the conference, followed by 6 papers which were
not given at the conference.

28,433
US Aerospace Technology Division. ATD CUMULATIVE INDEX. 1960-1964. March 1965, 65pp. US
Aerospace Technology Div., Library of Congress, Washington, D.C. (AD 619771)

This Cumulative Index covers 798 ATD (formerly AID) numbered reports, prepared and dis-
tributed by the Aerospace Technology Division during the period from July 1960 to December
1964. In the main body of the Index, the reports are grouped Into 27 general subject cate-
gories, e.g., aircraft and flight equipment, convunlcatlons, detection, ground transportation
equipment, guided missiles, navigation and guidance, nuclear propulsion, photography and other
reproduction processes, and Industrial technology. Within these groups, the reports are
arranged in chronological order with the unedited (U) reports appearing at the end of each
group. The "U" reports are listed for information value, and are available only from the
Defense Documentation Center. Each entry In the main part consists of ATO number, title of
report, brief descriptors, Including subject numbers, and AD (DDC) number, when assigned,
The appendix consists of a numerical listing of ATD report numbers with corresponding AD and
main subject numbers.
R many

28,434
Gorbov, F.D. CERTAIN PROBLEMS OF SPACE PSYCHOLOGY. FTD MT 63 68/1+3+4, Oct. 1963, 

2
3pp.

USAF Translation Div., Wright-Patterson AFB, Ohio. (Transl: Voprosy Pslkholoqll, 1962, 6,
3-13). (AD 428547)

Space psychology as a branch of science Is unique. Lying at Its basis are the achieve-
ments of general psychology and human engineering, the principles of the higher nervous
activity and the essential medical requirements for the selection of flying personnel. The
author emphasizes the Importance of psychological experimental methods both during the train-
Ing of cosmonauts and during the flight itself, A schematic professlogram is given, On
the basis of results obtained In special loading tests applied In the training of flying
personnel the author advances the "principle of reproduction" as one of fundamental Import-
ante for space psychology. Some new methods of psychological research founded on this
principle are proposed, such as diagnoses of suggestlvlty and noise-Immunity. The use of
a homeostatic method in the study of group psychology permits differentiating several
patterns of Individual strategy In the Integrative performance of operators.
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28,435
Lushnikov, F. AN EXPLOIT WHICH HUMANITY WILL NOT FORGET. FTD TT 64 1379/+2, May 1965,
l
2
pp. USAF Translation Div., Wright-Patterson AFB, Ohio. (Transi: Krasna v Zmezda (Russian),

Dec. 1963, 3-4). (AD 615988) _

This document contains brief remarks taken from the logbooks of several of the Russiancosmonauts.

28,436

HavIll, C.D., White, K.C. & Stinnett, G.W. A SUPERCIRCULAR ENTRY GUIDANCE CONCEPT DESIGNED
FOR MAXIMUM MONITORING CAPABILITY. NASA TN 0 3668, Oct. 1966, 38pp. National Aeronautics &
Space Administration, Washington, D.C. (Ames Research Center, NASA, Moffett Field, Calif.).

I The reentry guidance procedure investigated permits either automatic or manual range con-
trol, end also permits the pilot to monitor the automatic system. With this procedure, It
will be possible to control range from about 2,011 to 19,710 km with little reduction in en-
try corridor from that corresponding to vehicle capability. The automatic guidance system
dan be monitored with sufficient accuracy to limit skip-range errors to values which can be
cancelled during the second entry for ranges less than 9,650 km and to limit overall range
errors to less than 3,218 km at the maximum range. If 3 alternate targets are provided 805
km apart, the manual guidance procedure can be used to control to one of these targets for
ranges up to 16,090 km. The results presented are limited to an Apollo type, constant-trim,
roll-modulated, lifting reentry vehicle entering the atmosphere at or near escape speed, with
only longitudinal range being controlled. However, nothing In the results indicates that the
guidance concept could not be extended beyond these restrictions.
R5

28,437
Carroll, K.D. GRAVITY FORCE AND HUMAN CENTRIFUGE STUDIES ACCELERATION DECELERATION. Rep.
SB 59 24, July 1959, 6pp. Missiles & Space Div., Lockheed Aircraft CorporatIon, Sunnyvale,
Calif.

This Is an annotated bibliography of studies concerned with gravity forces and accelera-
tion and deceleration effects.
R 33

28,438
Evans, G.R. COMBINED ENVIRONMENTAL TESTING. Rep. SB 60 7, Feb. 1960, lOpp. Missile & Space
Div., Lockheed Aircraft Corporation, Sunnyvale, Calif.

This bibliography contains titles and some annotations of references concerned with com-
bined environmental testing.
R 57

28,439
Wolff, R.C. & Gleason, T.L., III. EVALUATION OF SOVIET REPRINT: RESPONSE OF THE CIRCULATION
SYSTEM TO THE EFFECTS OF ACCELERATIONS AND WEIGHTLESSNESS BY V.V. PARIN. Proj. C 14002, Rep.
AMD CW O 1 66, Jan. 1966, 17pp. USAF Aerospace Medical Div., Brooks APB, Ohio. (AD 477780)

This report evaluates and comments on the physiological effects of space flight on the
circulatory system of both cosmonauts and animals. The report likewise compares these find-
ings with those obtained with the use of laboratory simulators. The result of the effects of
acceleration and weightlessness upon the body during space flight, both for animal and man-
ned flights, is discussed. It Is concluded that current data do not indicate what mechan-
Isms are involved in adaptation to space flight. The author proposed 3 phases of adaptation
and compensation reactions under weightless conditions a) the transition phase; b) Incom-
plete adaptation; and c) relative stable adaptation. He also concludes that space missions
of longer duration will be required to determine if complete adaptation can take place.
R 28

28,44o
Amorelli, D., Came, B.J. & Wolfe, D.L. SPACE FLIGHT TRAINING PROGRAMS. NA, S&ID F028, Publ.
543 E /3 63, Jan. 1963, 

2 2
pp. Space & Information Systems Div., North American Aviation

Inc., Downey, Calif. (AD 457792)

Some highlights of training programs of such past projects as X-15 and Mercury, and the
role played by spacecraft and/or spaceflight simulators are presented. The relationship of
these trainers to future manned spaceflight training programs is shown in addition to other
projects such as the Dyna-Soar and the Self-Deploying Space Station. The simulator has a
dual purpose: to achieve better integration of man and machine, and to perform research in
human factors.
R 21

28,441
Franklin, Margaret E., Schumacher, Anne W. & Tiedemann, J.G. A BIBLIOGRAPHY AND CLASSIFICA-
TION OF THE LITERATURE ON VIGILANCE. DA Proj. 2JO2470IA723, Res. Memo. 64 8, July 1964,
52pip. USA Personnel Research Office, OCRD, Washington, D.C. (AD 481200)

Since the beginning of World War II there has been an increasing volume of research In
the area of human vigilance. Previous Investigators have summarized much of the literature
on vigilance (McGrath, Harabedian, & Buckner (HEIAS No. 14,967); McGrath (HEIAS No. 21,266);
however, at the present time there Is a need to bring these bibliographies up to date. There
Is also a need for a categorization of past research according to variables studied, which
can be used as an Index to further reading on specific topics. The present report provides
a list and classification of the psychological literature on vigilance and related topics.
The list Includes a fairly complete coverage of references directly related to vigilance from
the period 1940 through 1963. No attempt was made to obtain a complete listing of references
on related topics. The report is divided Into 2 sectlons--bibliography and classification.
In the bibliography section references are listed alphabetically by author with each entry
numbered. The classification section of the report contains an outline of topics In the
field of vigilance and a classification of the papers in the bibliography In relation to this
outline. Numbers following each subtopic Indicate the like-numbered entries In the bibllo-
graphy. Classification of the references was based for the most part on titles and was made
In terms of variables manipulated In the studies.
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28,442
Kttler, C.F., Jr. RADIATION SHIELDING CONSIDERATIONS FOR INTERPLANETARY SPACECRAFT. ftp.
RE 236, Jan. 1966, 39pp. Research Dept., Grumman Aircraft Engineering Corp., Bethpage, N.Y.
(AD 477027)

This report presents an analysis of the radiation dosage stronauts would receive when
protected by various combinations of passive shielding, as a function of mission duration and)
the probability of exceeding the statisticaliy predicted dosage of the NASA Model Solar Pro-
ton Environment. Dosages to the Internal organs and the skin (taking Into account self-
shielding) are determined as a function of the energy of the Incident particles, and are com-
pared with permissible dosages. The shielding and associated effective cutoff energies re-
quired for protection against alpha particles and protons are calculated for mission dura-
tions between I week and 2 years, with 3 probabilities of exceeding the indicated dosages
(0.1, 0.01, and 0.001). The manner of presentation of the data readily permits comparison
between magnetic or electrostatic shielding and passive shielding on the basis of radiation
dosage and mission duration. Parametric curves for typical aluminum structure, polyethylene
shield, hydrogen fueled spacecraft are shown. An Introductory description of the solar at-
mosphere, solar activity, and associated geomagnetic phenomena is also presented along with
a number of reference tables.
R 12

28,443
Pickering, J.E. SPACE RADIOBIOLOGY TRAINING AND OPERATIONS - A CONCEPT. Report from: "Third

International Symposium on Bioastronautics and the Exploration of Space, San Antonio, Texas,

18 November 1964." Proj. 7757, AMD TR 65 2, June 1965, iipp. USAF Aerospace Medical Div.,
Brooks AFB, Tex. (AD 471731)

Public utterances clearly indicate that the United States plans to pursue scientific ex-

plorations in the infinite region of space for the expansion of knowledge and the betterment
of mankind. The degree to which manned and unmanned systems will be used Is conjectural at
this time. Once, however, the utility of man is demonstrated for prolonged periods of time,

truly proving cost effectiveness, then maximizing this flight experience and reusability re-
quires a conservation of radiation dose. Dose schedules and rest schedules for In-space

training, data gathering, application flights and space-oriented capabilities are discussed
based upon the recurring requirement of a limited and highly-selected group of people-astro-
nauts. Weekly doses for different regions of space are suggested along with finite recovery

periods based upon the several mission profiles, ages of the crew members, as well as a com-

bination of mission flying years and age. These doses are related to biological effects ob-

tained from 10 yrs of chronic exposure In animals.
R4

28,444
Famiglietti, M.A., Moreland, S. & Sullivan, J.H. AN ANALYTICAL METHODOLOGY FOR ESTIMATING
CREW COMPOSITION OF A TWO-MAN ARMY AERIAL VEHICLE. AMCMS Code 5026.11.81900, Tech. Memo.
7 66, June 1966, l5pp. USA Human Engineering Labs., Aberdeen Proving Ground, Md.

This report describes a method for making coarse quantitative estimates of crew composi-
tion for a 

2
-man Army aerial vehicle. It assumes that crew composition depends predominant-

ly on the tasks men are assigned to perform. For illustration the method Is applied to an
aerial-vehicle concept for high-speed, low-altitude surveillance and target acquisition,

28,445
Schaefer, H.J. & Sullivan, J.J. RADIATION MONITORING WITH NUCLEAR EMULSIONS ON PROJECT
GEMINI. I. EXPERIMENTAL DESIGN AND EVALUATION PROCEDURES: PARTIAL RESULTS ON MISSIONS 4 AND
5. BuMed. Proj. MFO 22.03.02 5001.33, NAMI Rep. 955, Feb. 1966, l2pp. USN Aerospace Medical
Institute, NAMC, Pensacola, Fla. (AD 631989)

On Gemini 4 and 5, small packs of nuclear emulsions combined with other radiation sensors
to flat pliable units were worn by the astronauts inside their space suits. Track and grain
counting of 200 micra Ilford G.5 and K.2 emulsion pairs in the packs furnished the particle
and energy spectrum of the radiation incident upon the astroanut's body. Evaluation of flux
and energy spectrum in terms of miilirad dose showed that the bulk of the exposure was due
to trapped protons picked up in the South Atlantic Anomaly. The energy spectrum of the pro-
ton flux within the ship on the body of the astronaut is a continuum extending from zero to
about 300 y, with a broad, well-developed maximum in the 30 to 40 Mev region. Because of
the large fractional flux of low energy particles, the radiation level sensitively depends
on local shield geometry producing variations of dose rate at different locations in the
capsule of at least 60%. Representative total doses were 48 millirads on Gemini 4 and 105
millirads on Gemini 5.
R8

28,446
Celentano, J.T., Amorelli, D. & Freeman, G.G. ESTABLISHING A HABITABILITY INDEX FOR SPACE
STATIONS AND PLANETARY BASES. Report from: "Manned Space Laboratory Conference, Statler-
Hilton Hotel, Los Angeles, California, May 2, 1963." NAA S&ID F023, Publ. 543 U, May 1963,
47pp. Space & Information Systems Div., North American Aviation, Inc., Downey, Calif.
(AD 457791)

Satisfaction of the physiological needs are the prime requisites for assuring man's per-
formance in a short-duration mission, Many authorities feel that longer-duration missions
will require essentially only an increase in requirements proportional to the length of the
mission, based upon short term figures. The authors contend, on the other hand, that long-
duration stays in space may require much more elaborate provisions for assuring the upkeep
of morale and performance. This paper establishes the essential habitability needs that
allow man to perform for long periods of time. An evaluation of studies concerning habit-
ability requirements is made. The important periods of habitability are discussed, and an
habitability index will be established. An hypothetical mission is used as an example, show-
ing the length of stay as a function of payload weights, and habitability features through
the use of an habitability index.
R 17
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28,447
Amorelli, D., Celentano, J.T. & Peters, B.G. ENGINEERING TECHNIQUES FOR SPACE CABIN DESIGN.

Report from: "Fifth National Symposium on Human Factors in Electronics, San Diego, California,

May 5-6, 1964." NAA S&ID F2829, Pubi. 546 T, May 1964, 14pp. Space & Information Systems

Div., North American Aviation, Inc., Downey, Calif. (AD 457784)

Space cabin simulation techniques provide significant contributions to the initial phases

of manned space system design and development. Among these contributions is the establish-

ment of a habitability index determined by extended confinement of human occupants within

mock-ups of proposed cabin designs. The studies emphasize testing of the cabins with res-

pect to configuration, arrangement, and other features essential to the well-being 
and ef-

fectiveness of the crew. Several simulation studies are described, and the resultant ImplI

cations for engineering design and space research are discussed.

R 13

28,440
Weston, H.C. SIGHT LIGHT AND WORK. 1962, 2

8
3pp. H.K. Lewis & Co., Ltd., London, England.

(Medical Research Council, London, England).

This Is the second edition of a book concerned with the visual aspects of occupational

efficiency. Visual fatigue, natural and artificial lighting in workrooms, environmental

color, and the testing and protection of sight are among the topics covered.

R scattered

28,449
National Aeronautics and Space Administration. ASTRONAUTICS AND AERONAUTICS, 1965. CHRONOLO-

GY ON SCIENCE, TECHNOLOGY, AND POLICY. NASA sP 4006, 1966, 681pp. National Aeronautics &

Space Administration, Washington, D.C.

The US. space events In this chronology Include: Mariner IV photographs 
of Mars, Ranger

IX televised moon approach, the orbitting of the Canadian and French vehicles, the 
5 flights

of 10 Gemini astronauts which Included the space walk, orbital rendezvous, and a 14-day mis-

sion, several milestones In the Apollo program, Tiros IX and X weather 
satellites, and Early

Bird I and Syncom III communication satellites.
R 10 (HEIAS)

28,450
Choate, H. LUNAR SLOPE ANGLES AND SURFACE ROUGHNESS FROM RANGER PHOTOGRAPHS. Contract NAS

7 100, Tech. Rep. 32 994, ca. 1966, 
22
pp. National Aeronautics & Space AdmInIstratIon, Wash-

Ington, D.C. (Jet Propulsion Lab,, CalIfornia InstItute of Technology, Pasadena, CalIf.).

(Reprint from: "Proceedings of the Fourth Symposium on Remote 
Sensing of EnvIronment, Univer-

sIty of Michigan, June 1966,"1 411-432).

Many published estimates of large slope angles of lunar craters, ranging from 25 to 40

deg., In late P-frame Ranger 7 and 8 pictures are In error because they were 
based In part

on interpretation of the dark areas in the craters in photographic prints 
a shadows. Sha-

dows do not exist In late-frame Ranger 7 and 8 pictures and are barely 
present In most late

P-frame Ranger 9 pictures. Sun angles for Rangers 7 and 8 were 23 and 15 deg.; thus, slopes

facing away from the sun and greater than these values cannot be present In the late P-frames,
Tha angle of repose of lunar material, as measures from maximum slope angle of talus-like

slopes, Is probably 33 to 35 deg. Slope angle, local relief, and surface roughness measure-

ments Indicate that, though the Impact area of Ranger 8 Is somewhat smoother 
than that of

Rangers 7 and 9, topography in all 3 Impact areas probably developed from the same geomor-

phIc processes and is at or near equilibrium.

28,451
Sgro, J.A. & Dougherty, D.J. CONTACT ANALOG SIMULATOR EVALUATIONS: 

HOVERING AND AIR TAXI

MANEUVERS. Contract NONR 1670(00), JANAIR Tech. Rep. D228 421 016, July 1963, 
iO9pp. oll

Aerospace Corporation, Fort Worth, Tax. (AD 424485)

This study represents the second In a series of evaluations 
of the JANAIR vertical display.

4 basic conf gurations (basic grid plane, basic grid 
plane with ground position Indicator,

/baslc grid plane with pathway, basic grid plane with pathway plus 
tarstrips) which could be

Incorporated Into a vertical display are evaluated. 
4 Ss were required to perform 3 basic

flight maneuvers In the Bell He copter Company dynamic simulator. These maneuvers were pre-

sented at various assigned flight condItions for all 
display configurations, The 3 maneuvers

ware: a) hovering; b) takeoff, hover and touchdown; and c) takeoff, air taxi and touchdown.

Analysis of the findings IndIcates that: a) the configuration of basic grid plane with 
path-

way, and of basic grid plane with pathway plus tarstrIps, were most effective for the hover-

Ing maneuvers and also for the takeoff, air taxi and touchdown maneuvers; b) for the takeoff,

hover, and touchdown maneuver, the displays differed 
with respect to the various responses

being recorded. The configuration of the basic grid plane produced 
the best performance for

vertical velocity for the touchdown maneuvers, while 
the configuration of the basic grid

plane plus ground position Indicator provided the best information for touchdown position.

R8

28,452

Ministry of Aviation. BIBLIOGRAPHY ON SERVOMECHANISMS. BULLETIN OF AUTOMATIC AND MANUAL CON-

TROL ABSTRACTS. TIL/BIB/52/33, Dec. 1963, 23pp. Technical Information & Library Services,

Ministry of Aviation, Essex, England. (AD 426371)

This document Is one of a monthly series which gives the accession number, citation and

abstract of the literature classified under the following subheadings: control systems and

applications (flight control, power control and process control), theory fundamentals, com-

ponents, testing models, Instruments associated with servosystems and new books.

R 67 (HEIAS)

28,453
Ministry of Aviation. BIBLIOGRAPHIES ON SERVOMECHANISMS. BULLETIN OF AUTOMATIC AND MANUAL

CONTROL ABSTRACTS. SUBJECT AND AUTHOR INDEXES. TIL/BIB/52/22 33, 
Jan.-Dec. 1963, 30pp. Tech,

ncal Information & Library Services, Ministry of Aviation, Essex, Englan.

This bibliography cumulates the subject and author Indices for the 12 monthly publica-
tions. The subject Index covers the following subject headings: control systems and appli-

cations (flight control, power control, process control, transport control, unspecified

systems), theory fundamentals, components, model testing, and Instruments associated with

servomechanlsms. Accession numbers In the system are given, and It Is necessary to refer
to the monthly reports to obtain the citation and the abstract.
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28,454
Mavriplis, F., Little, G., Roberge, A., Nishizaki, R., Ital. NVESTIGATION OF INDEPENDENT

STRUCTURE (SPACE) CREW ESCAPE CONCEPTS. Contract AF 33(615) 1842, Proj. 1362, Task 136203,

AFFDL TR 65 226, March 1966, 2lpp. USAF Fliaht Dynamics Lab., Wright-Patterson AFB, Ohio.

(Canadair Limited, Montreal, Quebec, Canada). (AD 4B2176)

This report presents the results of a study concerned with the Investigation of indepen-

dent structure crew escape concepts for multicrew earth orbital vehicles. The study Is based

on a 3-man reentry vehicle with horizontal landing capability and a mission of 28 days dura-

tion in a 200 nautical mile altitude orbit. A preliminary design analysis Including a reen-

try flight simulation and a review of structural concepts and materials, was conducted to es-

tablish the important parameters affecting reentry configuration and subsystems design. 
The

constraints imposed by the Integration of the crew, escape module and spacecraft were 
then

considered in the synthesis of the systems resulting in 11 lifting type reentry module con-

cepts. These were classified Into: a) rigid modules installed in the escape configuration

and providing escape capability in all phases of the mission; b) expandable structure 
modules

providing escape capability for the orbital phase only; and c) rigid capsule and expandable

reentry structure modules. For space stations with a crew of 5 to 20 men, an expandable disk

multicrew module appears to have many advantages and was the best independent structure 
es-

cape concept considered.
R 90

28,455
Kama, W.N. HUMAN FACTORS IN REMOTE HANDLING: A REVIEW OF PAST AND CURRENT RESEARCH AT THE
AEROSPACE MEDICAL RESEARCH LABORATORIES. Projs. 7184 & 8171, Tasks 718407 & 817105, AMRL TR
64 122, July 1964, lOpp, USAF Behavioral Sciences Lab., Wright-Patterson AFB, Ohio.
(AD 610732)

This report discusses and summarizes the human factors research that has been accomplished
both in-house and contracted, by the Maintenance Design Branch in the area of remote handling
since 1959. Discussion of this research program is made In terms of the various factors that
affect remote handling operations--task variables, equipment variables, operator variables,
sensory/perceptual problems, and controls. Identification of future research areas is made.
R 12

28,456
Komarov, V., Feoktistov, K. & Yegorov, B. OVER THE PLANET EARTH. FTD TT 64 1325/1, TT 65
62257, April 1965, 19pp. USAF Translation Div., Wright-Patterson AFB, Ohio. (Transl: Pravdu
Nov. 1964, 4pp.). (AD 615257)

This is a general commentary of the Vaskhod flight by the 3 cosmonauts involved. (HEIAS)

28,458
Thrasher, J.R., et al. APOLLO EXTENSION SYSTEM (AES) EXTRAVEHICULAR EXPERIMENT DEFINITIONS.
FINAL REPORT. Contract B90118 362460, Rep. 00.672, Aug. 1965, 

2
1
6
pp. LTV Astronautics Div.

Ling-Temco-Vouht Corp., Dallas, Tex. (AD 477139)

This study resulted in the definition of sub-experiments, the necessary equipment and
the corresponding weight, power and volume requirements for the following 5 AES experiment
categories: development of manned locomotion and maneuvering capability; emergency techni-
ques, equipment and procedures for rescue operations; development of personnel and cargo
transfer operations; maintenance and repair techniques; and extravehicular assembly opera-
tions. A brief description of the salient features of each experiment is tabulated. More
detailed information concerning the respective experiments is also presented.
R 36

28,459Parin, V.V., Volynkin, YuM. & Vasailyev, P.V. MANNED SPACE FLIGHT. Report from: "COSPAR

Symposium, Florence, Italy, May 1964.' AMD TR 64 7, May 1964, 3Ipp. USAF Aerospace
Me l ., Brouks APE, Ten. (USSR Academy of S lences, Moscow, Russia). (AD 450333)

Physiologic comparisons are made for Russian and American astronauts through June 1963.
Russian research objectives and the means of achieving them through design and preparation
for the space flights. (see also 28,228)

28,460
Lippert, S. A BIBLIOGRAPHY OF AIRCRAFT SEATING. Rep. SM 13425, Dec. 1948, 5

2
pp.

Aircraft Comany, Inc., Santa Monica, Calif.

This report is a collection of references on seating from many sources, arranged in a
manner related to aircraft design problems circa the 1940's. The design categorization was
stretched to include problems related to seating, for example physiological responses to
blast and tumbling in an ejection seat. The major headings are: a)Preliminary Considera-
tions; b) body measurements; c) positioning of occupant in seat; d) dynamic problems in
seating; e) safety considerations; f) fatigue, efficiency; g) seat design; and h) literature.
R 443

28,461
Fischl, M.A., Siegel, A.I. & MacPherson, D.H. STUDIES INTO INFORMATION PRESENTATION THROUGH

NOVEL METHODS. III . TWO-WAY INFORMATION TRANSFER THROUGH ELECTROCUTANEOUS TRANSDUCTION. PHASE
10 REPORT. Contract DA 28 043 AMC 00186(E), Proj. ICO 24701 A 121, Task .03, Subtask .03,
Rep. ECOM 00186 10, July 1966, 33pp. USA Electronics Command, Fort Monmouth, N.J. (Applied
Psychological Services, Wayne, Penn.).

This study, the eleventh in a program of research into information transfer through
electrocutaneous methods, investigated 2-way Information transfer through eiectrocutaneous
techniques. After brief training in reception and transmission of a simple vocabulary
through electrocutaneous means and after orientation to the electrocutaneous transduction
equipment, 3 

2
-man teams employed the vocabulary and the equipment to communicate with one

another while jointly performing an experimental task. 2 levels of time stress and 3 levels
of attention sharing were imposed. Communication performance was scored, as well as perfor-
mance on a collateral visual monitoring task. The results indicated that: a) reasonably
precise 

2
-way electrocutaneous information transfer had taken place; b) electrocutaneous

communication performance was not degraded by the conditions of stress and attention-sharing;
but c) collateral task performance was degraded by stress and possibly by attention-sharing.
It was concluded that the feasibility of the cutaneous sensory channel for supporting 

2
-way

information transfer in a limited vocabulary setting had been at least partially demonstrat-
ed. Some possible applications are discussed.
R8
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28,462
Siegel, A.l., Sentner, P.J., Deacon, N.E. & Lanterman, R. STUDIES INTO INFORMATION PRESENTA-
TION THROUGH NOVEL METHODS: I1. DESIGN FOR SOLDIER CARRIED ELECTROCUTANEOUS RECEPTION APPARA-
TUS. PHASE 9 REPORT. Contract DA 28 043 AMC 00186(E), ProJ. ICO 24701 A 121, Task 03, Sub-
task 03, Rep. ECOM 00186 9, May 1966, 32pp. USA Electronics Command, Fort Monmouth, N.J.
(Applied Psychological Services, Wayne, Penn.). 0

The electrical and the mechanical design of a preliminary portable, soldier carried
electrocutaneous signal reception apparatus are described. Electrical and mechanical
schematics are Included and descriptions of the logic and rationale for choice of materials,
circuits, components, and packaging Included. It Is held that the proposed design represents
a reasonable first approximation of an apparatus which could be employed for Initial Inves-
tigation, under field conditions, of the utility of an electrocutaneous Information reception
system.
R2

28,463
LaMoy, E.F. (Chm.). HISTORY OF GEMINI/TITAN LAUNCH VEHICLE-6 AT ETR. Contract AF 04(695)
669, Rep. TOR 669(A6126 10) 2, Dec. 1965, 248pp. USAF!pace Systems Dlv., Los Angeles, Cal If.
(Eastern Test Range Office, Aerospace Corporation, Patrick AFB Fia,). (AD 478114)

This report provides an account of activities pertaining to the checkout and launch of GT-6
and to the support equipment and facilities at the Eastern Test Range (ETR). Emphasis has
been placed on the chronological sequence of checkout of the various systems and subsystems
of GT-6. The structure of the Pilot Safety Program Is given In Sec. I. Sec. II contains a
glossary of the abbreviations used In this report. Sec. III summarizes the major milestones
and the most significant system events occurring during the prelaunch period at the ETR; It
also Includes a description of the launch complex preparations and concludes with a discussion
of the revisions, If any, to the launch schedule. Sec. IV consists of the detailed daily sys-
tems reports. Separate chronological logs are prepared for each of the following areas: Pro-
pulsion and PTPS (Propellant Transfer and Pressurization System); Mechanical; Electrical; Mas-
ter Operations Control System (MOCS); Malfunction Detection System (MDS); Airborne Instrumen-
tation and Telemetry; LandlIne'lnstrumentaton and Weights; Flight Controls and Hydraulics;
Airborne Guidance and GMCF (Guidance Monitor Control Facility) No. I; and LVSS (Launch Vehicle
Safety System);Mlstram and Ordnance. Sec. V Is an account of multiple systems testing requlr
Ing participation by all, or a majority, of the launch vehicle systems. A chronology of the
launch countdown events is provided In Sec. VI. The serialized critical components (vehicle
configuration) are listed In Sec. VII. Sec. VIII contains pertinent reference material. One
lists the repositories for Pilot Safety Program supporting documentation too bulky to be In-
cluded In this history. These documents are on file for easy access and consist of the min-
utes of the GLVWG (Gemini Launch Vehicle Working Group), Active Review Team, and Pilot Safety
Working Team meetings, Interface Committee Reports, reports of modifications to the launch
vehicle accomplIshed at the ETR, discrepancy reports (MARS (Martin Automatic Reporting System)
Forms), and failure analysis data (GPIS (Gemini Problem Investigation Status) Forms). R II

28,464
USH Ordnance Laboratories. TARGET DETECTION AND RECOGNITION STUDY. FINAL REPORT. Contract
N123 (62738) 29282A(X), CR 588 90, Sept. 1962, 5Opp. USN Ordnance Labs., Corona, Calif.
(Aerospace Communicatlons .Controls Dlv., Radio Corporation of America, Burlington, Mass.).
(AD 618198)

The experiment described herein has determined the quantitative effects on the ability to
localize a terrain sector with respect to a reference photograph of a larger terrain area of:
a) television line coverage of the gIven sectors; b) signal-to-noise ratios of the Image; c)
use of spot-wobble scanning; and d) level of complexity of "Information density" of the ac-
tual terrain under consideration. The results have shown that the time to localize a sector
Is essentially constant when sectors of approximately 0.6 to 1.0 mile on a side are scanned
by 1000- to 250-lines per frame. Performance was significantly poorer when the same sectors
were scanned by only 125 lines. Video noise degrades performance systematically at all line
coverages. Localization Is performed least easily when the signal-to-ratto Is 13 db, and
Improves consistently as the ratio Increases from 15 to 19 to 27 db. Performance with Images
derived from a spot-wobble scan mode was not significantly different from performance with
Images derived from linear scanning. Terrain sector localization was faster and more accur-
ate when the Information density of the actual terrain was sparse rather than moderately or
highly complex. No significant Interactions were found among the experimental variables. It
Is concluded that the terrain localization task Involved In navigational correction control
can be performed as well with a 250-line television system at Increased noise levels as with
one giving more refined definition.
R5

28,465
Trueblood, R.B. & Kezer, A. ADVANCED FLIGHT CONTROL SYSTEM CONCEPTS FOR VTOL AIRCRAFT. PHASE
I. TECHNICAL REPORT. Contract DA 44 177 TC 757, Task ID 121401A14224, TRECOM Tech. Rep. 64
50, R 428, Oct. 1964, 192pp. USA Transportation Research Comand Fort Eustis, Va. (Instru-
mentatlon Lab., Massachusetts Institute of Technology, Cambridge, Mass.).

The report describes the results from Phase I of a research program to develop practical
control systems providing optimum control characteristics for VTOL aircraft under all condi-
tions. Control system requirements are developed from an analysis of the VTOL flight con-
trol problem. Possible advanced system concepts are described and the evaluation of these
concepts using a fixed base flight simulator Is reported. The results Indicate the desira-
bility of controlling ground velocity during hovering and low speed flight, and aircraft
attitude during cruise flight. The analytical design of a self-contained Inertial velocity
measuring system to provide the required Indication of ground velocity Is presented. The
design of an experimental flight control system for a tandem rotor helicopter Is described
In detail end a flight test program to evaluate the control system concepts using the exper-
Imental equipment outlined.
R It

28,466
Frankenhaeuser, Marlanne, Meills, Inga & Fr~berg, Jan. THE EFFECT OF ELECTRICAL STIMULATION
ON SENSATION THRESHOLD. Rep. Number 207, April 1966, 6pp. Psychological Labs., University
of Stockholm, Stockholm, Sweden.

The effect on sensation threshold of an alternating current of different Intensities ap-
plied to 2 fingers of one hand was studied In 15 Ss during 5 separate sessions. In each
session stimulation corresponding to either 2, 4, 6, or 8 times the Individual sensation
threshold was applied Intermittently during 3 15-mln. periods spread over 90 min. Sensa-
tion thresholds were measured at the beginning of each session and twice during the Inter-
vals between successive stimulation periods. It was shown that repeated application of su-
prathreshold electrical stimulation produced a rise In sensation threshold, and that the
magnitude of the change In threshold Increased with Increasing stimulus Intensity.
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28,467
Helson, H. SOME PROBLEMS IN MOTIVATION FROM THE POINT OF VIEW OF THE THEORY OF ADAPTATION
LEVEL. Contract Nonr 3634(01), Tech. Rep. 40 May 1966, 95pp. Psychology Dept., Kansas
State University, Manhattan, Ken. (AD 6328541

This discussion deals with the Implications of adaptation-level (AL) theory to 5 areas
that are of importance In the consideration of the concept of motivation: a) some implica-
tions of AL theory for motivation; b) 2 models of reinforcement; c) vigilant behavior; d)-per
ceptual organization and motivation; and a) motivational properties of cognitive states.
R 57 (HEIAS)

28,468
Senter, R.J., Abma, J.S., Johnson, K.A. & Morgan, R.L. AN EXPERIMENTAL COMPARISON OF AN IN-
TRINSICALLY PROGRAMMED TEXT AND A NARRATIVE TEXT. FINAL REPORT. Contract AF 33(6i5) 1046,
Proj. 1710, Task 171007, AMRL TR 65 227, March 1966, 30pp. USAF Aerospace Medical Research
Lah., Wright-Patterson AFB, Ohio. (University of Cincinnati, Cincinnati, Ohio).

This study compared 3 methods of Instruction In binary and octal arithmetic, I.e., a)
Norman Crowder's branched programed text, The Arithmetic of Computers, b) another version of
this text modified so that Ss could not see the instructional material while answering
"branching" questions, and c) a narrative text version presenting the same content material.
The principal behavioral measure was relative performance on a pre- and posttraining criter-
ion test. The results indicated that prohibiting visual contact with Instructional material
while answering questions significantly increased the number of erroneous alternatives
selected by the Ss, but did not significantly alter the amount of learning manifested nor
the time necessary to complete training. The programed Instructional methods resulted In
significantly greater Improvement on the criterion test than was attained by using the narra-
tive text. The time to complete Instruction was significantly less with the narrative text
version of the material. Although, In general, less Informational content was Imparted with
the narrative text, the study time necessary per unit improvement was significantly less with
that version. Records were kept of the number of "wrong answer" branches taken by the Ss
receiving Instruction via the branched programs. Only about 6% of the total possible
"wrong" branches were actually taken. This suggests that branched programing may be wasteful
by virtue of providing a quantity of material that Is never studied.
R7

28,469
Greenberger, M. A NEW METHODOLOGY FOR COMPUTER SIMULATION. Report from: "Conference on
Computer Methods In the Analysis of Large-Scale Social Systems, Joint Center for Urban Stud-
les, Massachusetts Institute of Technology & Harvard University, Cambridge, Mass., October
19-21, 1964." Contract Nonr 4102 (01), MAC TR 13, Oct. 1964, 27pp. Massachusetts Institute
of Technology, Cambridge, Mass. (AD 609288)

Computer simulation Is a cooperative venture between researcher and Information processor,
but the processor's role customarily begins too late. The researcher can benefit substan-
tially by bringing the computer up Into the earlier, creative phases of the simulation pro-
cess. An on-line computer system that makes this possibe Is described.
R15

28,470
Rosenblatt, F. PRINCIPLES OF NEURODYNAMICS. PERCEPTRONS AND THE THEORY OF BRAIN MECHANISMS.
1962, 616pp. Spartan Books, Washington, D.C. (Cornell University, Ithaca, N.Y.).

This book presents the principles which have been established In connection with the
perceptron which is a brain model. As a brain model, Its utility Is conceived to lie In

the area of determining the physical conditions for the emergence of various psychological
properties. The author feels that these principles may be applied, wherever they prove
useful, by Inventors of pattern recognition machines and artificial Intelligence systems.
R 116 (HEIAS)

28,471
Bush, W.R. PERMISSIBLE LEVELS OF SURFACE CONTAMINATION. Chapter from: Lanzl, L.H., Pingel,
J.H. & Rust, J.H. "Radiation Accidents and Emergencies In Medicine, Research and Industry."
No date, 155-162. Charles C. Thomas - Publisher, Springfield, Ill. (Radiation & Industrial
Safety Branch, Atomic Energy of Canada, Ltd., Chalk River, Ontario, Canada). (Reprint)

Surface contamination Is undesirable because It gives rise to radiation hazards. Inhala-
tion hazard Is often the determining factor In setting contamination limits; however, extern-
al radiation could be a greater hazard under some circumstances. The relationship between
contamination level and radiation hazard Is not precise, because of wide variations In actual
conditions. Permissible levels of contamination are based on many arbitrary assumptions.
When assessing dangerous levels of contamination, permissible levels should be recalculated
using the best Information available for all parameters. Potentially dangerous areas should
be Identified with respect to the maximum degree of danger likely to be met In a contamina-
tion accident.
B 12

28,472
Horst, P. PSYCHOLOGICAL MEASUREMENT AND PREDICTION. 1966, 455pp. Wadsworth Publishing
Company, Inc., Belmont, Calif. (Psychology Dept., University of Washington, Seattle, Wash.).

This text book covers use and Interpretation of tests, test statistics, factor analysis,
the concepts of reliability and validity, prediction, Item analysis, and even such matters
as age In relation to test performance.
R ca. 80

28,473
Christensen, J.M. INDIVIDUALS AND US. Hum. Factors, Feb. 1966, a(i), 1-6. (USAF Aerospace

Medical Research Labs., Wright-Patterson AFB, Ohio).

Since behavior Is a function of both heredity and environment, It is axiomatic that those

who directly or Indirectly structure the environment determine to some extent the behavior

of the residents of that environment. Systems and design engineers are responsible for a

very significant proportion of the artifactual elements of a modern society and probably

have a much greater influence on human behavior than has been generally recognized. The

members of the Human Factors Society have a special responsibility and a unique opportunity

to see that equipment and systems are designed so as to take advantage of such qualities of

man as creativity, flexibility, etc. Further, Insofar as possible the human factors special-

Ist should assure that the jobs and man-machine interactions created by specific designs not

only take advantage of man's presence but also contribute positively to his personal develop-

ment and fulfillment.
R8
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28,474
Colquhoun, W.P. TRAINING FOR VIGILANCE: A COMPARISON OF DIFFERENT TECHNIQUES. Hum. Factors,

Feb. 1966, .(4), 7-12. (Applied Psychology Research Unit, MRC, Cambridge, England).

In a 40-min. vigilance session, 72 Ss inspected a series of displays, each of which con-
sisted of a row of 6 small disks, for the occasional presence of a disk 17% greater in area
than the remainder. The possibility of improving the generally low levels of performance
observed with this task by special training was studied by pre-exposing Ss to a session of

similar length with either knowledge of results (KR), one of 3 kinds of cueing of signal
occurrence, a mixed KR/cuelng program, or no task information. No differential effect of the
various training techniques was found, but both the efficiency with which signals were dis-
criminated, and the degree of caution exercised in reporting their occurrence increased dur-
ing the experiment. It is concluded that greater understanding of the factors affecting
signal detectability and decision-criteria in vigilance tasks is required before an appro-
priate method of training can be devised.
R9

28,475
Roscoe, S.N., Hasler, S.G. & Dougherty, Dora J. FLIGHT BY PERISCOPE: MAKING TAKEOFFS AND
LANDINGS; THE INFLUENCE OF IMAGE MAGNIFICATION, PRACTICE, AND VARIOUS CONDITIONS OF FLIGHT.
Hum. Factors, Feb. 1966, j(I), 13-40. (Hughes Aircraft Company, Culver City, Calif.).

The proficiency with which pilots can make takeoffs and landings using a periscope as the
only source of outside visibility was studied under various conditions of flight. A detailed
determination was made of the effects of variations in image magnification upon landing ac-

curacy. Speed of transition to flight by periscope was related to flIght experience. Effects

of various weather, runway surface, and ambient lighting conditions upon flight by periscope
were investigated.
R2

28,476
Allen, R.W. & Hershberger, M.L. TELESCOPE FIELD OF VIEW REQUIREMENTS FOR STAR RECOGNITION.

Hum. Factors, Feb. 1966, E(I), 41-47. (Aerospace Group, Hughes Aircraft Company, Culver

City, Calif.).

An experimental study was conducted by Hughes Aircraft Company to determine telescope field

of view requirements for human recognition of navigation stars. The study was conducted at

the Griffith Park Planetarium in Los Angeles. Four Air Force navigators viewed the night

sky projected on the planetarium dome through a simulated telescope. The Ss had control of

telescope asimuth and elevation. The telescope had unity power fields of view ranging be-

tween 10
° 
and 45. The Ss were required to Identify and acquire any one of the 35 major

navigation stars. The results revealed a significant inverse relationship between field of

view size and navigation star acquisition-identification time. Identification errors also

varied Inversely as a function of field of view size, and M acquisltion-identification times

were significantly different between Ss. The minimum field of view required for rapid,

accurate star identification-acquisition was established to be between 25'and 30.

R8

28,477
Wortman, P.M. REPRESENTATION AND STRATEGY IN DIAGNOSTIC PROBLEM SOLVING. Hum. Factors,

Feb. 1966, a(l), 48-53. (Carnegie Institute of Technology, Pittsburgh, Penn.).

Four experiments investigating diagnostic problem solving by clinical neurologists were

performed. From protocols or verbal reports of physicians diagnosing neurological diseases

we have identified several elementary structures used in clinical decision-making and com-

pared them to some precisely defined information-processing primitives. A separate experi-

ment established the reliability of the protocol information. The use of a tree structure as

a representational model of the diagnostic process was tested, but not confirmed. 
In another

experiment we discussed the implications of the elementary structures for the diagnostician's

search strategy and noted 2 more strategy characteristics. Some hypotheses for an alterna-

tive representation and strategy were offered and it was suggested that a computer 
program

could be used as a final test of this model.
R 13

28,478
Rapoport, A. A STUDY OF A MULTISTAGE DECISION MAKING TASK WITH AN UNKNOWN DURATION. HuM.

Factors, Feb. 1966, 1(0). 54-61. (University of North Carolina, Chapel Hill, N.C.).

Thirteen college students participated individually in a multistage decision making task.

The task consisted of 8 different computer-controlled problems. The duration of each

problem was not known to the decision maker. A dynamic programming model employing Bayesian

notions was constructed for the adaptive decision making task, tested and confirmed. An
alternative explanation is discussed briefly.
R 13

28,479
Bertone, C.M. A COMPARISON OF CZECHOSLOVAKIAN HUMAN ENGINEERING STANDARDS FOR CONTROL PUSH-
BUTTONS WITH UNITED STATES STANDARDS. Hum. Factors, Feb. 1966, 5(l), 62-70. (Bunker-Ramo
Corporation, Canoga Park, Calif.).

This report presents a complete translation of the Czechoslovakian standard for control
pushbuttons and compares it with similar standards as established in the United States. The

comparison tends to show specific differences between the 2 countries' efforts to establish
standards in this area. The Czechoslovak standards are rigid and specific while the U.S.
standards are variable and left to interpretation of the individual.
RI

28,480
Bare, Carole E. THE MEASUREMENT OF ATTITUDES TOWARD MAN-MACHINE SYSTEMS. Hum. Factors, Feb.

1966, 1(0), 71-79. (University of California, Los Angeles, Calif.).

To explore and increase the understanding of man-machine relationships, an instrument de-

signed to assess attitudes toward machines was developed and tested in this study. The scal-
ing techniques used in the instrument were based on the work of Charles Osgood with the
Semantic Differential. One hundred Ss, consisting of professionals experienced with various

machine systems, I.e., prograrmers, engineers, human factor and operations research scien-
tists, were asked to describe the characteristics of 10 machines (Radio, Radar, Automobile,

Man, Computer, Teletype, Bulldozer, Bicycle, Welding Torch, and Watch), by means of 42 adjec-

tives. The results indicate that the developed instrument can be used effectively for the 0
assessment of man-machine attitudes. The hypothesized attitudes toward control and power,
toward machines as an extension of man's capabilities, and toward change did emerge; however,

typical Osgood factor patterns were not obtained in most of the analyses. The steps for
modification of the test instrument and validation of it against performance criteria were
discussed.
R I III - 62



28,481
Williams, L.G. TARGET CONSPICUITY AND VISUAL SEARCH. Hum. Factors, Feb. 1966, A(I), 80-92.
(Honeywell Incorporated, Minneapolis, Minn.).

A general measure of target conspiculty is proposed for predicting the level of search

performance as a function of spatial and temporal variables. The probability of locating a

target Is shown to depend on 2 factors: target conspiculty, the rate at which the observer

can scan the field, and Information Input rate, the rate at which the field Is presented to

the observer. Predictions of the effects of such factors as size, scale, rate of movement,

and time available, are made for reconnaissance displays. Some experimental support Is

presented.
R 9

28,482
Wlerwille, W.W. & Gagne, G.A. NONLINEAR AND TIME-VARYING DYNAMICAL MODELS OF HUMAN OPERATORS

IN MANUAL CONTROL SYSTEMS. Hum. Factors, April 1966, a(2), 97-120. (Aeronautical Lab.,

Cornell University, Buffalo, N.Y.).

This paper describes the application of a deterministic theory for characterizing or

modeling the dynamics of a human operator In a manual control system. Linear time-varying,

nonlinear time-varying, and non-linear constant-coefficient models are obtained by applying

the theory to tracking data taken for 1- and 2-axis tasks with various displays. The

accuracy and fidelity of these advanced models are explored in detail. Also, new information

about time variability and nonlinearity of the human operator, obtained by studying the

models and the manual control system signals, Is presented.

R5

28,483
Konz, S.A. & Day, R.A. DESIGN OF CONTROLS USING FORCE AS A CRITERION. Hum. Factors, April
1966, 1(2), 121-127. (industrial Engineering Dept., Kansas State University, Manhattan,
Kn.).

A force platform was used to study the effect of varying the height and handle orientation
of a push-pull task. Each of the 10 Ss performed the task at knee, hip, waist, chest, and
eye heights and at each of the heights the handle was oriented in 5 different positions.
Even though the force required for the task itself did not vary, changing the height of the
handle forced each S to exert a force to maintain his own body position. This force exerted
by the S was minimized when the handle was at chest height. The only previous studies on
optimum work heights have concerned work surface location. Since their usual recommendations
are to place a work surface below rather than above the elbow, it seems additional experimen-
tation is desirable.

28,484
Gordon, D.A. EXPERIMENTAL ISOLATION OF THE DRIVER'S VISUAL INPUT. Report from: "Road User
Characteristics, 1966, Highway Research Record Number 122."1 1966, 19-34. National Academy
of Sciences - National Research Council, Washington, D.C. (US Bureau of Public Roads, Traf-
fic Systems Research Dlv., Washington, D.C.). (Report from: "44th Annual Meeting, January
11-15, 965.'r) (Hum. Factors, April 1966, 81(2), 29-137).

A technique for Isolating the operator's visual Input Is presented. The method Involves
decreasing the visual field so that the essential Information Is obtained by the operator In
separate visual fixations, A continuous film record Is made to Indicate the center of
visual em aend the content of each fxatlon. Using this aperture device, visual positfonal
data were obtained on 10 drivers on a 2-lane low traffic density road. The essential Infor-
mation was found to be the road edges and center lane marker. The manner In which this in-
formation was obtained differed from driver to driver. The film records refute the notion
that the driver has a fixed point of forward reference, or that a common pattern of viewing
Is shared by all drivers. The hypothesis Is presented that the persistent pattern of fixa-
tion movements forward to the limits of the road, and back again to the vehicle are explain-
ad by the contradictory requirements of perceptual anticipation and vehicular alignment with
the road.

28,485
Hoffmann, E.R. NOTE ON DETECTION OF VEHICLE VELOCITY CHANGES. Hum. Factors, April 1966,
1(2), 139-141. (Mechanical Engineering Dept., University of Melbourne, Melbourne, Australia).

Simple expressions are derived for the time required by an observer in a moving vehicle
to detect accelerations and decelerations of a leading vehicle. The expressions, which are
derived by the use of dimensional analysis, are In agreement with the experimental result of
Braunstein and Laughery. Latency time Is shown to vary as the square root of separation
distance and as the Inverse square root of lead vehicle acceleration.
R1

28,486
Swink, J.R. INTERSENSORY COMPARISONS OF REACTION TIME USING AN ELECTRO-PULSE TACTILE
STIMULUS. Hum. Factors, April 1966, §(2), 143-145. (Kansas State University, Manhattan,
Kan.).

The literature on cutaneous communication suggests that a square wave electro-pulse may be
a more effective tactile stimulus for cross modality comparisons of reaction times than more
traditional stimuli. It was hypothesized that the electro-pulse would give faster reaction
times than either light or sound, when presented independently or In simultaneous combina-
tions with the other stimuli. Mean reaction times of 10 male Ss, analysis of variance and
mean separation test all indicated that the electro-pulse resulted In faster reaction times
and less variability of responses than the other stimuli in both single and combined presen-
tations. The hypotheses were supported and an ordering of reaction times was statistically
established as following from the hypotheses. Pooling of stimuli effectiveness was offered
as an explanation for the rapid reaction times of combined stimuli.
R7
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28,487
Webster, R.B. DISTORTION, FILL AND NOISE EFFECTS ON PATTERN DISCRIMINATION. Hum. Factors,

April 1966, a(2), 147-155. (Bunker-Ramo Corporation, Canoga Park, Calif.).

This study was conducted in order to investigate the effects of distortion, fill and

noise effects on pattern discrimination. Patterns were generated from a IS x 10 matrix on

a random basis and were comprised of black filled squares. There were 4 levels of pattern

fill or complexity. Distortion was the random displacement of basic pattern elements while

noise was the filling In of additionally selected (on a random basis) pattern elements.

144 male and female undergraduates served as the Ss. Patterns were projected automatically

with a stimulus presentation time of 3.0-sec. and a constant intertrial interval of 5.0-sec.

The method of constant stimuli was employed. The results indicated that the discrimination

of patterns, as generated in this study, were significantly effected by fill, noise, and

distortion at the 0.01 level. Interaction effects were significant also at the same level.

Response times were also significantly affected as a function of fill and noise.
R 23

28,488
Kaufman, R.A., Corrigan, R.E. & Nunnelly, C.L. THE INSTRUCTIONAL SYSTEM APPROACH TO TRAINING.

Hum. Factors, April 1966, Q(2), 157-162. (Douglas Aircraft Co., Inc., Long Beach, Calif.).

A generalized model for an Instructional System is offered, as well as a model for such a

system for use In preparing training and training materials for the U.S. Air Force. 
The

rationale for a systematic approach to training is presented along with a discussion 
of the

relationship between an Instructional System and Programmed Instruction.

R4

28,489
Nunnelly, C.L., Klemmer, A.G., Corrigan, R.E. 

& Kaufman, R.A. THE INSTRUCTIONAL SYSTEM

APPROACH TO MAINTENANCE TECHNICAL TRAINING: DEVELOPMENT 
AND IMPLEMENTATION MODEL. Hun. Fat-

o.rs, April 1966, a(2), 163-172. (Douglas Aircraft Co., Inc., Long Beach, Calif.).

An Instructional System model is presented for meeting 
Maintenance Technical Training re-

quirements for complying with U.S. Air Force weapon system requirements. Methodology is

also presented for determining training requirements 
and identifying appropriate methods/

media combinatIons for meeting student terminal performance 
requirements.

28,490
Wallis, K.B., Ewart, W.L. & Kaufman, R.A. INSTRUCTIONAL SYSTEM APPROACH TO FLIGHT CREW

TRAINING. Hum. Factors, April 1966, k(2), 173-178. (Douglas Aircraft Co., Inc., Long

Beach, Calif.).

This paper discusses the rationale for analysis and definition of flight crew training

requirements. Using the Instructional System Approach, the concept of flight crew perfor-

mance from a management aspect is presented together with methods for determining detailed

flight crew training requirements.

28,491
Bowen, H.M., Andersen, B. & Promlsel, D. STUDIES OF DIVERS' PERFORMANCE DURING THE SEALAB II

PROJECT. FINAL REPORT. Contract NONR 4930(00), Rep. D&A SSD 66 296(571), March 1966, 47pp.

USN Office of Naval Research, Washington, D.C. (Dunlap & Associates, Darien, Conn.). (H g.

Factors, June 1966, g(3), 183-199).

Field studies of the 3 10-men teams of divers participating In the 
SEALAB II project were

undertaken. During each team's 15 day submergence at 205 ft, psychomotor tests and a vision

test were conducted In the water, and a mental arithmetic test in the habitat. Compared to

base line performance (dry-land and shallow water conditions), performance on the mental

arithmetic test showed no deterioration while performance on the 
psychomotor tests showed

considerable deterioration. Many divers found that their in-water activities proceeded

slowly; among other causes of a more physical nature, concern 
for one's safety may detract

from the amount of attention one gives to the task at hand. The most active divers In the

SEALAB group were those who indicated that they were least fearful and least aroused 
by the

conditions and who were helpful, gregarious, and made least telephone contact with the out-

side world.
R 11

28,492
Robinson, G.H., Davis, L.E. & Johnson, G.C. THE PHYSICIAN AS AN ESTIMATOR OF HOSPITAL STAY.

Hum. Factors, June 1966, 5.(3), 201-208. (Industrial Engineering Dept., University of Calif-

ornia, Berkeley, Calif.).

The abilities of physicians to estimate the length of stay of their hospital patients

was Investigated. 2 estimates were made; one at admission request and another after a

prescribed number of days of hospitalization. Data are presented as correlation coefficients

between actual and estimated lengths of stay and as conditional frequency functions of actual

length of stay given an estimated length of stay. Differences between physicians In surgical

and medical service are shown. It Is concluded that physicians' estimates may be a useful

source of data for operating an elective patient scheduling system.
R6

28,493

Knowles, W.B. & Sheridan, T.B. THE "FEEL' OF ROTARY CONTROLS: FRICTION AND INERTIA. Hum.

Factors, June 1966, 8(3), 209-215. (Hughes Aircraft Company, Culver City, Calif. & Massa-

chusetts Institute of Technology, Cambridge, Mass.).

The purpose of this study was to determine the influence of friction and inertia levels

on the 'feel' of rotary controls. Detection thresholds for changes in friction and inertia

were determined and found to be about 10 to 20% of the initial values. Preference ratings

obtained for various combinations of friction and inertia increased as a function of inertia

level and decreased as a function of friction level. Preferences for viscous friction were

greater than for stlck-slip friction. Psychophysical evaluations such as these are related

to customer acceptance factors and provide a useful supplement to purely functional design
criteria.

R9
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28,494
McGrath, J.E. & Altman, I. SMALL GROUPS RESEARCH: A SYNTHESIS AND CRITIQUE OF THE FIELD.
1966, 601pp. Holt, Rinehart & Winston. Inc., New York, N.Y. (University of Illinois, Urbana,
Ill. & USN Medical Research Institute, National Naval Medical Center, Bethesda, Md.).

Part I of this book is the case history of the small group research program. Part 2 Is
a presentation of some perspectives on the small group field. It contains a discussion of
substantive generalizations that seem to be of importance In the body of the material com-
piled, a discussion of methodological problems and possibilities, and a discussion of the,
soclo-cultural setting of the small group research field. Part 3 contains compilations o
reference materials generated in the program. 250 studies are annotated from a comprehen-
sive bibliography of approximately 2,000 titles.
R about 2.000

28,495
Baker, J.D. & Goldstein, I. BATCH VS. SEQUENTIAL DISPLAYS: EFFECTS ON HUMAN PROBLEM SOLVING.
Hum. Factors, June 1966, 8(3), 225-235. (USAF Decision Sciences Lab., L.G. Hanscom Field,
Bedford, Mass.).

This study was concerned with problem solving under 2 display conditions. In one condi-
tion ("Sequential"), only those response alternatives permissable at any given time were
displayed at that time. Under the other condition ("Batch"), all response alternatives,
pernissable at the moment or not, were presented at all times. Significantly greater time
was found to be required to learn solutions using the "Batch" display. This requirement was
attributed to the significantly greater display search-time which was found to be required
in that condition. No significant difference in number of trials to reach the criterion of
learning solutions was found, indicating that the additional material displayed In the
"Batch' condition carries no significant amount of useful Information. It Is concluded that
displaying data which has only potential relevance Is not only ineffective but actually
degrades performance.
R II

28,496
Williams, C.M. HORIZONTAL VERSUS VERTICAL DISPLAY OF NUMBERS. Hum. Factors, June 1966,

(3), 237-238. (Bell Telephone Laboratories, Inc., Murray Hill, N.J.).

A task was constructed to compare performance on a horizontal to that of a vertical array

of 3-digit numbers. 16 Ss were required to scan arrays of pairs of numbers and mark the

pairs that contained nonidentical members. The average time required to complete the verti-

cal array was 73 sec. and 44 sec. for the horizontal. The finding that an average of 66%

more time was spent on the vertical than on the horizontal array is significant at the .005

level.
RI

28,497
Moss, S.M. SIMPLE REACTION TIME AND RESPONSE SETS. Hum. Factors, June 1966, 1(3), 239-243.
(University of Massachusetts, Amherst, Mass.).

This study was concerned with the effects of induced response inhibition on simple visual
reaction time. 10 Ss were confronted with up to 4 response alternatives (fingers of the
right hand), one of which was the required response. Each of these responses was associated
with a specific stimulus. 3 response ensemble conditions were used: a) within a block of
trials only I light appeared; b) within a block of trials I of 2 possible lights appeared;
c) within a block of trials I of the 4 possible lights appeared. Under all conditions Ss
were given more than adequate time to extract the appropriate response from the remaining
responses in the ensemble prior to the time that they were required to make the response. A
significant interaction was found between the individual responses and response ensembles.
These results were explained in terms of the contextual effects of the unused responses with-
In the different ensemble conditions. Additional data Indicated that these effects reflect
a spatial relationship to responses being measured. Unused responses that are more proximal
to the measured response depress the reactions to that response as compared to unused
responses that are more distant.
R6

28,498
Dreyfuss,, H. PEOPLE COME IN ASSORTED SIZES. Hum. Factors, Aug. 1966, a(4), 273-277. (N.Y.
& Pasadena, Calif.).

Industrial designers are very concerned with the physiological and psychological comfort
of all people associated with a product. This applies equally to the people who make it, the
people who sell it, the people who use it and the people who service it. For these people
the product is designed to be safer, easier to use, more economical and, as a result, better
to look at. These elements are not merely added at the end, but are integrated throughout
the entire design process, as reflected in the designer's approach to the problem.

28,499
Bishop, E.W. & Guiness, G.V., Jr. HUMAN FACTORS INTERACTION WITH INDUSTRIAL DESIGN. m.
Factors, Aug. 1966, (4), 279-289. (System Sciences Div., Dunlap & Associates, Inc., Darien,
Conn.).

A working relationship between the fields of Human Factors and Industrial Design is postu-
lated. It is described as a symbiotic relationship evolving out of the common objectives
and unique methodologies of each discipline, and determined by the characteristics of the
design problem that requires their collaboration. In working toward the solution of a
specific problem, the disciplines exchange leadership roles as the contributions of each
field selectively predominate during various stages of the development of a solution. 3
examples are discussed in which human factors specialists and Industrial designers collab-
orated to develop design solutions. In the first, a handheld weapon was designed In accor-
dance with the findings of a human factors analysis. These findings established require-
ments for the industrial designer. In the second example, a system of console and workplace
modules was designed by the simultaneous application of human factors and Industrial design.
In the third, the functional feasibility of a concept for a small field compass was estab-
lished by the human factors specialist, and the structural feasibility was established by
the Industrial designer.
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28,500
Harkins, WH. THE KB SYSTEM: A MODULAR CONTROL PANEL CONCEPT. Hum. Factors, Aug. 1966, j
(4), 291-298. (Honeywell incorporated, Minneapolis, Minn.).

This report describes the design and development of an Integrated system of manually oper-,

able switch modules and related keyboard and control panel components called the KB System.

The size of the basic module was based on the standard center-to-center spacing of keys in a

conventional keyboard. The system of components and mounting structure based on this module

can be assembled in an unlimited number of arrangements to satisfy widely varying man-

machine system control and display requirements.

28,501
Propst, R.L. THE ACTION OFFICE. Hum. Factors, Aug. 1966, 8(4), 299-306. (Research Div.,

Herman Miller Incorporated, Ann Arbor, Mich.).

Several years of self-directed work experience in his own office resulted in the develop-

ment and applilcation by the author of a new approach to the design and arrangement of office

equipment, and a resulting increase in alertness, productivity, and fluency in his work.

These outcomes led to an association with Herman Miller, Inc. in i960 to conduct research to

obtain more definitive and conclusive information on how office elements Influence the office

worker, and how these elements may be redesigned to improve health and productivity. This

effort involved 4 major aspects-actual experience with prototype offices and equipment,
obtaining information from pertinent disciplines, studying office patterns of exceptional per-

formers, and testing and evaluation of office environments. The study results Indicated that

most prevailing offices and furnishing systems are substantially too restrictive and Inflex-

ible, and tend to ignore and stifle prime human capabilities. However, there are indications

of an awakening to the importance of new office facility concepts in meeting the growing

needs of day-by-day change and modifications of environmental effect.

R6

28,502
Short, D. & Stovell, R.J. PACKAGING FOR PEOPLE. Hum. Factors, Aug. 1966, 8(4), 307-315.
(Waiter Landor S Associates, San Francisco, Calf.j.

The case histories presented in this paper illustrate the various marketing, technologicai
and human factors requirements which influence the design of a relatively simple everyday
artifact, the consumer package. During the past 20 years, package design has grown from
modest beginnings to become one of the major areas of Industrial design activity. Concerned
with the protection, distribution, sales and use of products, the designer of the package
must accommodate a number of different human Interfaces, placing strong emphasis on the
satisfaction of emotional as well as physical needs. Some packaging requirements are
amenable to rational design solutions and the application of established human engineering
criteria, but despite the growing use of a variety of research techniques, packaging relies,
more than most other areas of Industrial design, on limited empirical findings and the
designer's Intuitive Interpretation of requirements.

28,503
Stevens, P.M., Chase, D.O. & Brownlie, A.W. INDUSTRIAL DESIGN OF A NARROW AISLE SIT-DOWN

LIFT TRUCK. Hum. Factors, Aug. 1966, 8(4), 317-325. (Stevens-Chase Design Associates,
Camillus & Skeneeteies, N.Y.).

This report describes the Industrial design and human engineering of a sit-down lift
truck for narrow elsie warehouse materials handling applications. The objective of the

design pro ram was to develop a truck which would be a) safe, efficient and comfortable to
operate; b aesthetically appealing; c) economical to manufacture and use; and d) easy to

maintain and service. A working mockup was constructed to demonstrate the feasibility of
the engineering approach, and to validate human engineering, maintainability and safety
provisions. Field use under varying conditions has confirmed that the concept of a seated
position for the operator of a narrow aisle lift truck was a sound solution for reducing
fatigue with no sacrifice In operator effectiveness.

28,504
Carr, R., Ashford, F.C. & Easterby, R.S. DESIGN OF A LATHE FOR INTERNATIONAL MARKETS, Hum.

Factors, Aug. 1966, 8(4), 327-337. (Council of Industrial Design, London, England).

The need to export, and the high-quantity production capabilities of a new precision as-
sembly line, stimulated the development of a new line of center lathes for world markets. A

survey of international requirements established basic performance capabilities and features.
The Industrial designer, In conjunction with the manufacturer's engineering organization, de-
veloped an appearance design concept that was adaptable to machines of varying sizes and
proportions, that was compatible with the unique manufacturing facilities, and that conveyed
a strong, recognizable company style. The human factors specialist collaborated with the

industrial designer in the design of the operator's workplace, controls and displays, and
through a systematic analysis of operator tasks, devised a new, more effective display for
translating machine instructions specified on an engineering drawing into control settings on

the lathe. Results of the industrial design and ergonomic analyses are Illustrated and
discussed.

28,505
Sundberg, C.W. & Ferar, M. DESIGN OF RAPID TRANSIT EQUIPMENT FOR THE SAN FRANCISCO BAY AREA

RAPID TRANSIT SYSTEM. Hum. Factors, Aug. 1966, 8(4), 339-346. (Sundberg-Ferar Incorporated,

Southfleld, Mich.).

Automobile traffic is threatening to overwhelm the cities of the San Francisco Bay Area,

and an advanced mass transit system is being built by the Bay Area Rapid Transit District

(BARTD) to help alleviate this problem. This article describes the design and development
of the passenger vehicle for this system. BARTD system requirements and car design criteria
are discussed, and the conceptual design and detailed development of passenger accommodations,

environmental control provisions, lighting, ingress/egress, visibility and appearance design

features are presented. The requirements for and the detailed design of the train attend-

ant's pod are also discussed. A prototype car has been designed with primary emphasis on

those human factors considerations that are expected to induce 200,000 commuters to use the

system In preference to private automobiles. Public reactions to the prototype vehicle will

be employed to refine and Improve upon the design prior to Its introduction into service

in 1971.
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28,506

Seminara, J.L. & Gerrie, J.K. EFFECTIVE MOCKUP UTILIZATION BY THE INDUSTRIAL DESIGN-HUMAN

FACTORS TEAM. Hum. Factors, Aug. 1966, 8(4), 347-359. (Missiles & Space Company, Lockheed

Aircraft Corp., Sunnyvale, Calif.).

Mockup technology, the transformation of 2-dimensional design drawings into 3-dimensional

representations of hardware concepts, is a well established design tool within the engineer-

ing community. When employed or controlled by the industrial design-human factors support

team, mockup development is an extremely effective means for influencing 
equipment design so

that the needs of the eventual user are served. A number of difficulties that confront the

industrial designer within the aerospace industry setting are discussed. One method of

entering into the advanced system development process is through the assumption of respon-

sibility for mockup design, development, construction and evaluation. 
In the course of

mockup development, excellent opportunities are available for introducing 
human factors and

industrial design principles into preliminary and detailed design of advanced manned sys-

tems. The diverse purposes served by mockups are discussed, and representative ease his-

tories Illustrating the application of various mockup techniques in aerospace 
systems are

presented.
RI

28,507
Crist, J.W. EDUCATING INDUSTRIAL DESIGNERS. Hum. Factors, Aug. 1966, 1(4), 361-370. (San
Jose State College, San Jose, Calif.).

This paper discusses the status, objectives and procedures of contemporary industrial

design education, It points out that professional designers are searching for meaningful

and valid guidelines for the relatively new profession, and that current attitudes and
practices in design education reflect this search. The major historical movements contrib-

uting to current industrial design training are reviewed briefly. The early marriage of

industrial design and the visual arts is noted, as is the increasing interdisciplinary

nature of industrial design education exemplified by its extension into many new but related

fields such as human factors engineering. General descriptions of typical and atypical con-

temporary academic programs in industrial design education are presented. Reference is

,made to the important contribution of the professional association of industrial designers
In support of design education, the Industrial Designers Society of America.
R3

28,508
Bond, N.A., Jr. & Rigney, J.W. BAYESIAN ASPECTS OF TROUBLE SHOOTING BEHAVIOR. Hum. Factors,
Oct. 1966, (5), 377-383. (Sacramento State College, Sacramento, Calif. & Electronics
Personnel Research Group, University of Southern California, Los Angeles, Calif.).

39 Navy technician trainees filled out a symptom-malfunction matrix on a blocking oscil-
lator circuit. The technicians then attempted to solve 6 troubleshooting problems in the

same oscillator circuit. The particular sequence of checks used by each man on each problem
was combined with his symptom-malfunction matrix, via a Bayesian algorithm, to yield com-

puter estimates of failure likelihoods for each component. The computer program predicted
actual parts-replacement behaviors In about half of the cases. Those technicians who start

out with valid symptom-malfunction matrices are more likely to resemble the Bayesian
processor.
R3

28,509
Trumbull, R. DIURNAL CYCLES AND WORK-REST SCHEDULING IN UNUSUAL ENVIRONMENTS. Hum. Factors,

Oct. 1966, 8(5), 385-398. (USN Office of Naval Research, Department of the Navy, Washington,
D.C.).

The extension of man's working environment and its control have lead to a new considera-

tion of his "normal" neuro-physiological and psychologcial rhythms. There are some 50 such

patterns of fluctuating functions within man which have various degrees of influence upon

his level of performance and ability to maintain performance. Data are provided from physio-

logical and psychological research in an attempt to provide perspective for selection of

appropriate personnel and establishment of work/rest or duty cycles in deference to these
influences.
R 86

28,510
Weis, E.B., Jr. & Primiano, F.P., Jr. THE MOTION OF THE HUMAN CENTER OF MASS AND ITS RELA-

TIONSHIP TO MECHANICAL IMPEDANCE. Hum. Factors, Oct. 1966, -(5), 399-405. (USAF Aerospace

Medical Research Labs., Wright-Patterson AFB, Ohio & Technology Incorporated, Dayton,
Ohio).

This report concerns the development of a relationship between the human mechanical im-

pedance and the coupling of the human center of mass to the environment. The mechanical
impedance is a common analysis tool in biomechanics while the analysis of the coupling of

the center of mass to the environment is technically more difficult, if not impossible. The

development is based on linear, passive, isotropic theory and shows that the transfer func-

tion which expresses the relation between the motion of the center of mass and the motion of

the source is similar to a linear second order mechanical system in each of the translational

spatial degrees of freedom.
R6

28,511
Vicno, F.L., Andrews, R.S. & Ringel, S. TYPE, EXTENT AND CODING OF UPDATED SYMBOLIC INFOR-

MATION. Hum. Factors, Oct. 1966, 8(5), 407-416. (USA Personnel Research Office, OCRO,

WashIngton, DC.).

This study concerned how information extraction and assimilation from dynamic visual dis-

plays are affected by 3 amounts of information presented (12, 18, or 24 units), 3 types of

updating changes ("Adding", 'Moving", or "Removing" units), 3 extents of changes (2, 4, or

6 units), and 3 ways of indicating updates (double-cue coding, single-cue coding and history

hard copy.). Ss were presented successive pairs of slides with the second slide containing

the updates. Speed and accuracy of extracting and assimilating the updated information were

recorded, It was found that: a) Double-cue improved extraction 97%; assimilation 57%: b)

Single-cue coding improved extraction 68%, assimilation 47%, c) Hard copy history did not aid

extraction; improved assimilation only slightly, d) Increasing the amount of information and

extent of change degraded extraction and assimilation, e) For assimilation, double-cue

coding nullified the degrading effects of increasing amount of information, f) In both tasks,

the 'Removed" condition was easiest, "Added" next, and the "Moved" condition most difficult.

Results indicate that major performance improvement can be achieved through coding without

use of relatively costly color techniques.
R3

III - 67



28,512
NIcholson, R.M. THE FEASIBILITY OF A HELMET-MOUNTED SIGHT AS A CONTROL DEVICE. Hum. Factors.
Oct. 1966, 8(5), 417-425. (Systems & Research Div., Honeywell, Incorporated, Minneapolis,
Minn.). -

The purpose of this research was to Investigate the practicality of a helmet-mounted
sight as an operational element In a quick-reaction bore-sighting system. A 3-phase experl-
mental program was conducted to determine the human capabilities with the helmet-mounted
sight. In a laboratory environment sighting accuracies were obtained on both static and
moving targets. Field test data were obtained during high-speed, low-altitude flights. The
series of tests Indicated that the accuracy of the sighting process can be expected to vary
between a fraction of a degree and 4' depending on target angular rate and the target sight-
Ing angle,

28,513 /
Smith, R.L., Garfinkle, D.R., Groth, Hilde & Lyman, J, EFFECTS OF DISPLAY MAGNIFICATION,
PROPRIOCEPTIVE CUES, CONTROL DYNAMICS AND TRAJECTORY CHARACTERISTICS ON COMPENSATORY TRACK-
ING PERFORMANCE. Hum, Factors, Oct. 1966, -(5), 427-434. (University of California, Los
Angeles, Calif.).

An experiment was performed on the NOTS-UCLA heavy inertia tracking simulator to assess
effects of display magnification, proprioceptive cues, displacement aiding, trajectory
characteristics and trajectory direction on tracking performance. Particular attention was
paid to Interactions among these variables. The results showed that: a) Sx magnification
significantly decreased tracking error compared to tracking without magnification; b) pro-
prioceptive cues related to both azimuth and elevation significantly Improved performance;
c) velocity plus dlsplacement-aldlng control dynamics (time constant - 0.1 set) produced
sIgnificantly lower error scores than unaided velocity control dynamics (time constant -
0.0 sec); d) since no crossover tendencies were found, the effects of the variables appear
to be Independent.
R 17

28,514
Caulfleld H J. APPARENT SIZE AND HUE VARIATIONS OF A LASER LIGHT SPOT. Hum. Factors, Oct.
1966, _(5), 435-440. (Texas Instruments Incorporated, Dallas, Tax.).

Both the apparent size and the apparent hue of a single spot of 6328 A laser light vary
with varying conditions, and with the particular observer, The apparent radius of a spot can
vary from 0 to several times the objectively-determined radius as the background lighting
conditions are changed. The general features of this variation are predictable theoretically.
The apparent hue of the center of a laser spot can shift as much as 340 A, Previous theory
for the hue shift Is shown to be inadequate, but no fully adequate theory Is suggested.
R9

28,515
Torf, A.S. & Ducksteln, L. A METHODOLOGY FOR THE DETERMINATION OF DRIVER PERCEPTUAL LATENCY
IN CAR FOLLOWING. Hum,. Factors, Oct. 1966, I(5), 441-447. (Systems Engineering Dept., Uni-
versity of Arizona, Tucson, Ariz.).

An experiment was conducted to determine the feasibility of the use of motion picture
test'ng In lieu of road testing for experiments concerning visual perceptual latency in car
following. A second purpose was the determination of perceptual latencies for acceierations
and decelerations at fixed speed and gap. The results show that motion picture testing is
statistically acceptable. Details on instrumentation and test procedures are given and a

discussion given on the findings that for the test conditions, acceleration detection time
is lower than for deceieration.
R6

28,516
Ferrell, W.R. DELAYED FORCE FEEDBACK. Hum. Factors, Oct. 1966, .(5), 449-455. (Massachu-
setts Institute of Technology, Cambridge, Mass.).

In master-slave manipulators, forces encountered by the remote hand are transmitted back
to the operator. At very great distances there will be a transmission delay between an
operator's movement and a resulting force. Investigation was made of the effect of long
delays and differences in strategy on positioning time with force feedback alone. Position-
Ing could be accompilshed, but delay coupled with high loop gain creates serious Instability.
Experimental results suggest that alternative dispiays of the feedback force can overcome the
stability problem.
R3

28,517
Weasner, M.H. & Carlock, J. DETECTION AND IDENTIFICATION OF COLORED SMOKE. Hum. Factors,
Oct. 1966, 8(5), 457-462. (USA Feltman Research & Engineering Labs., Picatinny Arsenal,
N.J.).

A field study was conducted to determine the rates of detection, identification, and
location of colored smokes by ground and aerial observers. Distances from observers to
smoke varied between 500-10,000 meters. Red, yellow, greenviolet and white smokes were
generated by Initiating U.S. Army Standard M8 and Mi8 smoke grenades. 9 volume-duration
combinations of smoke were tested. Volume of smoke was controlled by Initiating various
numbers of grenades (I, 2, or 3) simultaneously. Duration was controlled by Initiating
various numers of grenades In succession so as to give a continuous smoke. The larger vol-
ume-duration combinations (e.g., 2-3 and 3-3) yielded the highest rates of detection, Iden-
tification, and smoke location, In terms of overall effectiveness, the best volume-duration
combination was 2-3. The most effective color was white, then red, while violet was the poor-
est.
R5

28,518
Hennessy, J.R. CUTANEOUS SENSITIVITY COMMUNICATIONS. Hum. Factors, Oct. 1966, 8(5), 463-469.
(USA Avionics Lab., Fort Monmouth, N.J.).

The general and specific problems facing emergence of cutaneous sensitivity devices into

a useful sub-system of communications systems are discussed. The cutaneous sensory channel

Is emerging as a contender for application In communications systems In pace with the solu-

tion of corollary problems of psychology, neurology and blo-electronits. Transduction of

electrical energy Into living systems ta only beginning to be understood. When suitable

hardware Is designed to match the nerve impulse and neuronal channels, the safety and user

acceptability of cutaneous sub-systems will enhance the reliability of modern communications

under extremes of environment, as well as provide an Independent channel for the sensorialiy

deprived.
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28,519
Klemmer, E.T. HUMAN FACTOR PROBLEMS IN SATELLITE TELEPHONING. Factors, Dec. 1966, 1(6),

475-480. (Bell Telephone Laboratories, Inc., Murray Hill, N.J.).

Telephone calls routed via satellite Involve long transmission paths which in turn require

significant transmission times even at the speed of light. I1is transmission time produces 
a

delay in speech transmission of about 0.3 sec. in each direction for a synchronous satellite.

Although the delay Itself is not usually noticed by the talkers, It significantly Increases

the disturbing effects of echo and mutilation of speech by the echo suppressors 
so that the

overall quality of the circuit, as judged by the users, suffers.

R5

28,520
Hornick, R.J. & Lefritz, N.M. A STUDY AND REVIEW OF HUMAN RESPONSE TO PROLONGED RANDOM
VIBRATION. Hum. Factors. Dec. 1966, 1(6), 481-492. (North American Aviation, Incorporated,
Los Angeles, Calif.).

This article describes a study conducted to determine the effects of long duration, ran-
dm vibration--characteristic of low-altitude high-speed (LAHS) flight aircraft--on human

performance, physiological, biodynamic, and tolerance responses. Ten Ss experienced 0.10,
0.15, and 0.20 RMS g with a shaped power spectral density from I to 12 cps while engaging In

LAHS control tasks. Simulation runs were of 5 hrs. duration, with the centermost 4 hrs.

under dynamic conditions. Results of this experiment are related to those of other studies
which had the same general objectives in order to provide a brief review and summary about

what is known regarding human capabilities for LAHS flight.
R 12

28,521
Bauer, R.W., Cassatt, R.K., Corona, B.M. & Warhurst, F., Jr. PANEL LAYOUTS FOR RECTILINEAR

INSTRUMENTS. Hum, Factors, Dec. 1966, D(6), 493-497. (USA Human Engineering Labs., Aber-

deen Proving Ground, Md.).

Rectilinear dials on a typical cockpit display were arranged In parallel, 
both horizon-

tally and vertically, and also In a mixed, orthogonal arrangement. Although, Intuitively,

the parallel layouts appeared advantageous, the mixed layout yielded 
the best detection accu-

racy and the shortest detection times. Increasing the spacing between 
groups within a

parallel, vertical array did not significantly Improve performances. 
Uniform scales In any

arrangement proved superior to non-uniform scales In readout accuracy. Thirty-six pilots

and 16 technical and scientific laboratory personnel participated In the study. Performances

of pilots and non-pilots were very similar.

R8

28,522
Weitman, G. & Egstrom, G.H. PERCEPTUAL NARROWING IN NOVICE DIVERS. Hum, Factors, Dec, 1966,
(6), 499-506. (University of California, Los Angeles, Celif.).

It was hypothesized that In diving, danger-Induced stress may contribute to performance
decrement by narrowing perceptual scope. A study was conducted to examine the effect of task
load and type of underwater exposure on response time to a signal light In the visual
periphery. Novice divers monitored a peripheral light alone, or while simultaneously per-
forming a central addition or dial-watching task, Each S was tested on the surface, In a

diving tank, and In the open ocean. It was found that the central tasks did not Interfere

with peripheral vigilance on the surface. During diving, a distinct subgroup of the dual-
task Ss exhibited markedly increased response times to the peripheral light while maintaining
near constant performance on the central tasks, Their behavior appeared more closely related
to diving risk than to other environmental factors. The remaining dual-task Ss, and the

light alone group, were almost unaffected by underwater exposure, The hypothesis was con-
sidered partially validated.
R22

28,523
Vallerle, L.L. DISPLAYS FOR SEEING WITHOUT LOOKING. Hum, Factors, Dec. 1966, 1(6), 507-513.
(Dunlap & Associates, Incorporated, Darien, Conn.).

A laboratory study was conducted to determine the effectiveness of peripheral vision dis-

plays for presenting dynamic tracking Information during difficult control tasks such as
landing high speed aircraft or rendezvousing spacecraft, It was hypothesized that peripheral
displays could be successfully used to Improve performance provided visual switching between
Information sources Is normally an essential part of such tasks. Visual switching consists
of eye movement, accommodation and convergence. The hypothesis was tested by comparing the
performance on a 2 dimensional compensatory tracking task under conditions In which the
requirements for visual switching and the provisions of peripheral displays were systematical-
ly varied and controlled. The study clearly demonstrated that tracking performance deteri-
orates as visual switching Increases and that peripheral displays can be used to overcome its
adverse effects.
R 21

28,524
Rigney, J.W. & Fromer, R. EVALUATION OF A FAULT LOCALIZATION JOB-AID FOR A NAVY TRANSCEIVER.

Hum. Factors, Dec. 1966, 1(6), 515-523. (Electronics Personnel Research Group, University of

Southern California, Los Angeles, Calif.).

The assessment of corrective maintenance performance of Navy technicians has revealed that
they have difficulty with the problem-solving aspects of this task. This difficulty is due
partly to the large amount of Information concerning the relationships between symptoms and

malfunctions (S-M relations) that must be available for efficient problem-solving behavior.
The sheer bulk of this information almost precludes memorization, especially if the techni-
cian Is responsible for the maintenance of several different types of equipment. A job-aid
which contains S-M relations In an accessible form, should greatly assist the electronics
technician in fault localization. A fault locater (XFL) was developed for the AN/URC-32
transceiver. The XFL contains S-M relations for AN/URC-32 circuits and front-panel indica-
tions, It accomplishes 3 things: a) It leads the electronics technician through an appro-
priate sequence of front-panel tests; b) It indexes the technician to the smallest possible

fault area; and c) It describes the fault area in terms of equipment circuitry. Two studies
were performed to evaluate the effectiveness of the XFL. The results showed that both

maintenance and non-maintenance personnel can quickly learn to use the job-aid, and that It
may be useful In supporting corrective maintenance performance.
R2
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28,525
Levine, J.M. THE EFFECTS OF VALUES AND COSTS ON THE DETECTION AND IDENTIFICATION OF SIGNALS

IN AUDITORY VIGILANCE. Ham. Factors, Dec. 1966, a(6), 525-537. (University of Massachu-
setts, Amherst, Mass.).

The effects on performance of the value of detecting a signal, the cost of a miss or
false detection, and the size of the set from which the signals were drawn were studied in an

auditory vigilance task. Seventy-two Ss were randomly assigned to each cell of a factorial
arrangement of the cost and load variables and required to detect and identify each of

several 49 db SPL pure tones differing only in frequency. Analyses of the number of correct

detections, correct identifications, false detections and detection response time indicated a
significant performance decrement with time for all measures and suggested that increasing

costs for misses and false detections led to poorer detection performance while value had no

effect. Load effected only identification performance, as higher loads led to a decrease in
the percentage of signals correctly identified. The d' and1G statistics of signal detection

theory, indicated sensitivity to be invariant with manipulations of costs and with time.

These findings imply that the performance decrement during a vigil is due to an increased

strictness in the criterion the S sets for deciding whether or not a signal was present.
The cost factors were effective in manipulating performance by causing changes in the Ss'
decision criteria.
R 17

28,526
Bradley, J.V. CONTROL-DISPLAY ASSOCIATION PREFERENCES FOR CONCENTRIC CONTROLS. Hum.
Factors, Dec. 1966, 5(6), 539-543. (USAF Aerospace Medical Research Labs., Wright-Patterson

AFB, Ohio & Behavior Research Lab., Antioch College, Yellow Springs, Ohio).

Seventy-five male college students and 25 human engineering psychologists were given a

questionnaire presenting diagrams consisting of 3 concentrically ganged knobs and 3 dials

which they were told the knobs operate. They were asked which dial they thought should be

operated by each of the 3 knobs. Knob-dial associations were obtained with dials in horizon-

tal and vertical arrays above, below, to the left of, and to the right of the knobs, and
with dials differing in size, shape and distance from the knob axis. Knob-dial associations

were found to be influenced by all of these factors except dial shape. Associations which

were both strong and relatively unrivaled were found for dial position in a horizontal array

(except when the array is to the left of the knobs), and for dial size. Ss associated the

spatial knob progression, front knob to back knob with the spatial dial progression, left

dial to right dial and with the dial size progression, smallest dial to largest dial.

Strong, but strongly rivaled, associations were found for dial position in a vertical array
and for dial distance from the knob axis.
R2
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Emery, J.A., Burrows, A.A. & Collier, D.R., Jr. BIOMEDICAL CONSIDERATIONS OF POSSIBLE DE-
COMPRESSION EFFECTS IN A SUPERSONIC TRANSPORT. Hum. Factors, Dec. 1966, 8(6), 545-561.
(Douglas Aircraft Co., Inc., Long Beach, Calif.).

The possible consequences of the event of a supersonic transport cabin decompression are
discussed In terms of biomedical considerations for passengers. Recent data concerning

health and age-sex distributions are reviewed in an effort to derive a model group likely to
be encountered among future supersonic transport flights along both transcontinental and 0
transatlantic routes. Further consideration is directed to an analysis of various disease

groups in terms of functional impairment as a means of anticipating passenger safety during
cabin decompression. The results have been used to establish a basis for safety equipment

design recommendations. Finally, attention is directed to research areas and methodology by

which usable statistics might be obtained to provide further clarification of the tolerance
ranges of debilitated humans,
R 21

28,528
Smith, R.L., Garfinkle, D.R. & Lyman, J. INDEPENDENT EFFECTS OF ERROR MAGNIFICATION AND
FIELD OF VIEW ON COMPENSATORY TRACKING PERFORMANCE. Hum. Factors, Dec. 1966, 8(6), 563-567.

(University of California, Los Angeles, Calif.).

This experiment evaluated the independent effects of error magnification and field of

view on compensatory tracking performance. Both display and optical magnification were in-
vestigated. In general, the results demonstrated that: a) the facilitative effect on per-

formance of display magnification was primarily due to the concomitant field of view reduc-
tion and not magnification per se; b) optical magnification facilitated performance but

subsequent display gain increases had no further affect; c) regardless of visual mode em-
ployed, optimum performance levels on a complex trajectory converged at approximately the

same field of view. It was suggested that increasing the optical gain or decreasing the

field of view resulted in Ss reducing their reaction times to target movements. No evidence
was found which indicated that magnification facilitated visual perception.
R 16
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AilsIlueger, R.E. & Dick, R.U. THE INFLUENCE OF AN INTERMITTENT 
VISUAL STIMULUS ON PERCEPTUAL

MOTOR SKILLS IN AVIATION. Hum, Factors. Dec. 1966, fQ(6), 569-572. (North American Aviaton,

Los Aegeles, Calif. & Wisconsin State University, 
Eau Claire, Wisn.).

The effect of a light flashing at 5 fps on performance 
of tasks representative of those

required of a pilot was studied. The tasks were digit span, pursuit rotor, reaction time,

and a combination of all 3. Reaction time 
was longer in the combined task, and pursuit 

rotor

was degraded by the flashing light. 
It was concluded that the longer reaction

ptimes were due to lowered vi ilance, and the degradation of pursuit rotor performance was

attributed to Interference in the central 
processes by the flashing light.
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28,530
Clark, H.J. CONTROL OF A REMOTE MANEUVERING UNIT DURING SATELLITE INSPECTION. Hum. Factors,
Dec. 1966, .(6), 573-582. (USAF Aerospace Medical Research Labs., Wright-Patterson AFB,
Ohio).

Operator performance in flying a simulated remote maneuvering unit (RMU) on a coplanar

satellite inspection mission was evaluated under 2 conditions of RMU attitude control and 2

conditions of cockpit instrumentation. The maneuver was repeatedly performed successfully
using either an on-off acceleration-command attitude control system or an on-off rate-

command attitude control system, each with either a full panel of cockpit instruments (6) or

only I cockpit instrument. The rate-command system was found to be superior for pitch con-

trol during station keeping and for roll control in general. The acceleration-command sys-
tom was superior for pitch control during the trajectory portions of the mission. Because

both control systems had disadvantages, investigation of a variable rate-control system is

recommended. More economical and precise RMU control was obtained under the full-panel
cockpit instrumentation condition irrespective of the control system used. The instruments

of most value were found to be those which provided X (longitudinal) and Z (vertical) dis-

tance Information. The limitations of the simulation and the advantages and disadvantages of

an "inside-out" vs an "outside-in" television display of the target and its surrounds are

also discussed.
R3

28,531
Sandier, H. CINERADIOGRAPHIC OBSERVATIONS OF HUMAN SUBJECTS DURING TRANSVERSE ACCELERATIONS

OF +5Gx AND +1OG . Aerospace Med., May 1966, 32(5), 445-448. (USN Air Development Center,

Johnsville, Pennx).

X-ray motion pictures were recorded for 5 human Ss during transverse accelerations of +SGx
and +lOG x on the Johnsville centrifuge. Quantitative measurements of change in A-P chest

diameter and heart position were made from photographic prints of the films. A slight but

significant posterior displacement of heart position could be demonstrated when compared to

change In the A-P chest diameter.
R 16

28,532
Zeft, H.J., Behar, V.S., Quigley, 0.G., Ulvedal, F., et al. OBSERVATIONS ON MAN IN AN

OXYGEN-HELIUM ENVIRONMENT AT 380 MM. HG TOTAL PRESSURE: I. CLINICAL. Aerosnace Med., May

1966, I3(5), 449-453. (USAF School of Aerospace Medicine, Brooks AFB, Tax.).

The effects of a 15-day exposure to an environment with a P02 of 165.4 mm. Hg and a PHe
of 205.5 mm. Hg at 379.9 mm. Hg total pressure have been studied in 4 men. Initially,

all developed conjunctivitis associated with decreased relative humidity which cleared by In-

creasing water vapor pressure. One individual was removed from the chamber prior to comple-

tlon of the experiment because of the unrelated development of an acute prostatitis. No

hematologic, electrolyte, or liver function abnormalities were noted. Stress testing showed

some deconditioning from confinement. From this limited study, there appears to be no medi-

cal contraindication to the use of this environment for future space cabin atmospheres.
R 28

28,533
Robertson, W.G., Zeft, H.J., Behar, V.S. & Welch, B.E. 

OBSERVATIONS ON MAN IN AN OXYGEN-

HELIUM ENVIRONMENT AT 380 MM. MG TOTAL PRESSURE: II. RESPIRATORY. Aerosgaee M , May 1966,

32(5), 453-456. (USAF School of Aerospace Medicine Brooks AFB, Tax.).

The pulmonary effects of a 2-week exposure to a helium-oxygen atmosphere at a total
pressure of 380 mm. Hg were evaluated In 4 healthy young men. 02 consumption, CO2 produc-

tIon, alveolar ventilation, dead space,' and alveolar gas tensions were 
determined. The

various lung compartments Including residual volumes were measured. In addition, vital

capacities and maximum breathing capacltles were studied. CO diffusing capacltles were

measured Just prior to exposure to the oxygen-helium atmosphere and Immediately upon descent

from altitude. All other studies were carried out during a 14-day pre-experlmental control

period, 15-day experimental exposure, and a 6-day post-experlmental period. Results are

discussed with reference to the physical characteristics of helium. An analysis of the

effects of the decreased density of the Inspired gas mixture is presented.

R 19

28,534
Epperson, W.L., Qulgley, 0.G., Robertson, W.G., Behar, V.S., at al. OBSERVATIONS ON MAN IN

AN OXYGEN-HELIUM ENVIRONMENT AT 380 MM. HG TOTAL PRESSURE: III. HEAT EXCHANGE. Aerospace

&d., May 1966, .32(5), 457-462. (USAF, Williams AFB, Ariz.).

4 male Ss were exposed to an atmosphere of helium (205.5 mm. Hg) and 0 (165.4 mm. Hg) at

a pressure of 379.9 mm. Hg for a period of 2 weeks and to an atmosphere of 579.3 mm. Hg

helium and 159 mm. Hg 0 at 760 mm. Hg for 1 day. Body temperatures, environmental tempera-

tures, body weights, and metabolic heat were determined both at rest and at exercise. From

these data the thermal balance of each S was calculated. Differences in both skin tempera-

tures and heat balance were seen between the experimental environments and ground-level air.

In particular, heat loss by convection was Increased and heat loss by evaporation was re-

duced In the 579.3 mm, Hg helium condition. A theoretical consideration of convective heat

exchange Is presented.
f 17

28,535
Cooper, KM. & Leverett, S., Jr. PHYSICAL CONDITIONING VERSUS +GZ TOLERANCE. jggs j
had., May 1966, .3(5), 462-465. (USAF Aerospace Medical Lab., Lackland AFB, Tax.).

An attempt was made In this study to determine the effect of endurance training on +G

tolerance In experienced centrifuge Ss. 11 Ss were divided Into 6 exercisers and 5 controls.

For 3 months the exercisers engaged in a dally (5 times a week) progressive running program

while the controls were asked to avoid vigorous exercise. Frequently during this period, all

11 Ss were subjected to both rapid onset and gradual onset runs on the USAF School of Aero-
space Medicine centrifuge. At the conclusion of the 3 months, significant differences were

noticed between the exercise and control groups In endurance capacity as Indicated by an In-

crease In maximal 02 consumption. However, no significant difference was noted between the

two groups In their ability to tolerate positive Gs during either gradual or rapid onset

centrifuge runs. In this study, neither an Increase nor a decrease In +Gz tolerance could
be correlated with endurance capacity.
R 18
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28,536
Stevens, P.M., Miller, P.B., Lynch, T.N., Gilbert, C.A., et al. EFFECTS OF LOWER BODY
NEGATIVE PRESSURE ON PHYSIOLOGIC CHANGES DUE TO FOUR WEEKS OF HYPOXIC BED REST. Aerosace
&id., May1966, JI(), 466-474. (USAF School of Aerospace Medicine, Brooks AFB, Tax.). S

The effects of hypoxia and lower body negative pressure (L.B.N.P.) on blood volume, ortho-
static and physical tolerance were studied In 22 Ss maintained at bed rest for 4 weeks at
simulated altitudes of 10,000 and 12,000 ft. No significant differences In results were
noted between the 2 altitudes. Hematocrits Increased significantly by 7.2%. Plasma volume
decreased (610-637 cc.) while the calculated red cell mass either increased slightly or
remained unchanged (133-89 cc.). This suggests that hypoxia prevents the loss In red cell
mass, but has no Influence on the loss of plasma volume that occurs during bed rest at
ground level; furthermore the erythropoletic response to hypoxia seems to be decrease by
bed rest. A significant decrease in calculated red cell mass occurred during ambulation
following bed rest but not during exposure to L.B.N.P. while at continued bed rest. Exposure
to L.B.N.P. during the last 2 days of bed rest repleted plasma volume and prevented subse-
quent orthostatic Intolerance. In response to a given exercise load the heart rate was much
higher if the plasma volume was decreased but unchanged If the plasma volume was re-expanded
by L.B.N.P. Maximum 02 consumption was decreased in all Ss following bed rest regardless of
their blood volumes.
R 15

28,537
Durfey, J.Q. & Lemming, M.N. AN ON-LINE SYSTEM FOR MEASURING RESPIRATORY PARAMETERS USING
A HYBRID ANALOGUE/DIGITAL COMPUTING SYSTEM. Aerospace Med., May 1966, ..(5), 474-478.
(Anesthesia Div., Baylor University College of Medicine, Houston, Tex. & Memorial Sloan-
Kettering Cancer Institute, New York, N.Y.).

Work was begun approximately 6 years ago by Bellville and Seed on a system to measure
various respiratory parameters using a pneumotachograph, strain, gauge, infra-red CO2
analyzer, and an analogue computer with an X-Y plotter read-out. This work was continued by
T.W. Murphy who digitalized the system at the sacrifice of much of the direct read-out
capabilities, Therefore the system was re-vamped so that both digital and direct analogue/
digital read-outs were achieved. The system proved successful in monitoring and Instrumenta-
tion, as Is shown In the text. At present It is undergoing sophistication and redesign so
that even greater capabilities may be achieved.
R 18

28,538
Clark, B.C. & Janni, J.F. A DOSE-EQUATED PHANTOM FOR SPACE RADIATION RESEARCH. Aerospace

d., May 1966, ]Z(5), 479-484. (USAF Special Weapons Center, Kirtland AFB, N.M.).

A rugged dose-equivalent plastic manikin has been fabricated which is suitable for use in
space flight. This phantom simulates the interaction of all types of radiation with the

geometry of the human body, allowing precise experimental measurements of the depth-dose,
linear-energy transfer spectrum, and dosage to critical organs. Dosimeter insertion holes
are located in important organs and other appropriate locations within the body. Extensive

environmental testing has been done to guarantee the capability of the manikin to withstand
the rigors of spaceflight launch and recovery. A complete analysis of the dose equivalency

has been performed. The manikin contains every element which composes at least .1% of the

human body. The interaction characteristics of the manikin are dose-equated to within 15%
for neutrons, and within 10% for photons with energies greater than .04 Mev. The response

is within 1.5% for electrons with energy between .05 Mev and 10.0 Mev, less than 1.2% for
protons with energy greater than 1.0 Mev, and within 1.2% for alpha particles of energy

greater than 5 Hem.
R 18

28,539
Goldman, R.F., Breckenridge, J.R., Reeves, E. & Becinan, E.L. "WET" VERSUS "DRY" SUIT
APPROACHES TO WATER IMMERSION PROTECTIVE CLOTHING. Aerospace Med., May 1966, .3(5), 485-
487. (USA Research Institute of Environmental Medicine, Quartermaster Research & Englneerlng
Command, Natick, Mass.).

Immersion protection flight clothing can be of either a skin diver, "wet" suit type or
waterproof, "dry" suit. A waterproofed copper manikin was used to study the Insulative
properties of both types of suits, in air and also during water immersion. The bulkier
characteristics of the dry suit studied, the Mark 5A, provided greater Insulation in air than
either a i/4" or 3/16" unicellar sponge, neoprene wet suit. However, during water Immersion,
compression of the "dry" suit by the water reduced the Insulation by 75%. The insulation of
the "wet" suits was also reduced but these suits are less compressible and thus during water
immersion provide significantly more insulation than the "dry" suit.
R 13

28,540
Tepas, D.I. & Vianello, M.A.B. METHOD OF RECORDING BODY TEMPERATURE FOR PROLONGED TIME.
Aerospace Med., May 1966, 32(5). 488-491. (Human Factors Group, Honeywell Incorporated,
St. Paul, Minn.).

A harness-mounted temperature sensor was developed for prolonged monitoring of human skin
temperature. This sensor was 30 in. by I in. In size and was mounted in an adjustable har-
ness which held the sensor in close contact with the chest. Temperature measurements,
together with concomitant heart rate readings, were recorded from Ss in the course of 48-
hour experimental sessions. The harness proved to be a reasonably comfortable Item for the
Ss to wear. The temperature measures display many of the characteristics associated with
standard body temperature recordings, and the heart rate changes obtained agree with the
temperature changes recorded. The results suggest that this may be a promising technique for
monitoring body temperature changes remotely in the course of extended space travel. Addl-
tional parametric research is needed to completely assess this approach.
R 14

28,541
Zeiner, F.N. 60-DAY EXPOSURE TOARTIFICIAL ATMOSPHERES. Aerospace Med., May 1966, 3](5),
492-494. (Zoology Dept., University of Denver, Denver, Colo.).

3 laboratory species were subjected to elevated 02 tensions for 60-day periods, with N2
at either high or at minimal levels. No influence of the N2 could be detected. At 337 un.
02 with hamsters and 373 mm. with mice there was no increase in mortality, either during
the exposure or following return to the normal altitude environment of Denver. Lung damage
was seen, however, at the 300 mm. level and became more severe as 02 tension was further
Increased. Rats are more tolerant of elevated 02 than are mice or hamsters, no lung changes
being detectable at the 300 mm. level. It is concluded that higher 02 tensions may be
withstood, and for longer periods, than previously reported.
R 12
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28,542
Wherry, R.J., Jr. MODEL FOR THE STUDY OF PSYCHOLOGICAL STRESS. Aerospace Med., May 1966,
.37(5), 495-500. (USN School of Aviation Medicine, Pensacola Air Station, Fla.).

This paper discusses the need for experimentation in anticipatory physical threat stress
and offers a model of the determiners of this type of stress. The major determiners are

postulated to be the perceived probability of the occurrence of an unpleasant event, the

perceived proximity of the event, and the perceived unpleasantness associated with the occur-
rence of the event. The paper discusses various problems associated with conducting labora-

tory research in this area. Problems discussed include a) finding events for laboratory use
which are threatening but safe and ethically acceptable; b) the necessity for being able to

actively control how a S perceives the laboratory situation; and c) the measurement of the

effects of stress on behavior.
R 13

28,543
Burton, D.R. PERFORMANCE OF WATER CONDITIONED SUITS. Aerospace Mad., May 1966, 37(5), 500-

504. (Royal Aircraft Establishment, Farnborough, Hants, 
England).

An engineering assessment of the performance of a water 
conditioned suit as a heat ex-

changer has been made in a series of experiments. The experimental data have been reduced,

with the aid of a simple theoretical analysis, to an equation which adequately 
describes the

characteristics of the water conditioned suit, and defines 
its performance limits. The

experimental technique required that each S chose his rate of 
cooling according to his own

comfort preference. Precise predictions of suit inlet temperature and mass 
flow cannot be

made because of the large observed variation in cooling rate 
chosen by different Ss. Adjust-

ment of the pipe distribution of the present demonstration 
suit is recommended to improve

the cooling patterns.
R4

28,544
Ewing, C.L. VERTEBRAL FRACTURE IN JET AIRCRAFT ACCIDENTS: A STATISTICAL ANALYSIS FOR THE

PERIOD 1959 THROUGH 1963, U.S. NAVY. Aerospace Med., May 1966, 32(5), 505-508. (USN School

of Aviation Medicine, Pensacola Air Station, Fla.).

Vertebral fracture rate analysis of U.S. naval aircraft accidents in the period fiscal

years 1959 through 1963 showed that the highest rates were found in jet aircraft ejections.

The F-3 and TF-9J aircraft with multiple catapult seats had significantly higher ejection

fracture rates than all other aircraft seat combinations, the sitting height accommodations

of both aircraft are below the 70th percentile, and over 94% of all ejections from both

aircraft were through the canopy. The combination of the sitting-height disparity between

man and aircraft, and high through-the-canopy ejection rate would appear to be a major fac-

tor in production of vertebral fracture in the accidents studied.
R2
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Kirchhoff, H.W. & Lauschner, E.A. EARLY DIAGNOSIS OF CARDIOVASCULAR DISEASE AMONG AIR-CREW.
Aerospace Med., May 1966, 32(5), 509-914. (Institute of Aviation Medicine, German Air Force,

Firstenfeldbruck, Germany).

During the last few years the Institute of Aviation Medicine of the German Air Force has

been working on functional tests which seem to be of great help in detecting cardiovascular

disease in an early stage. The following research methods have been used: a) registration of

pulse-rate and blood-pressure under ergometer workload is capable of giving early information
on beginning hypertension; b) spiroergometry indicates a decrease in efficiency; c) tests
under determined hypoxia are useful for the detection of coronary insufficiency and d) com-

bined examinations of cardiac efficiency and of the peripheral cardiovascular and respiratory

system are helpful in discovering functional disturbances and limitations of the physical
efficiency of many different functional regions. If through these functional tests a decrease
of efficiency and a beginning of organic damage of the cardiovascular system or regulatory
disturbances have been discovered most of the pilots will have to follow a terrain-cure In
the Bavarian Alps. The main therapy consists in systematically increasing physical exercise,

led and supervised by experienced physicians. The patient has to contribute actively in re-

suming his health. The success can be objectivated by the functional tests mentioned before.

We feel that this form of treatment constitutes a progress and increases the number of aging

pilots being maintained on flying status.
R8
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Durfey, J.Q. A NEW NON-REBREATHING VALVE SYSTEM AND SQUEEZE BAG RESUSCITATOR. Aerospace

Med. May 1966, 32(5), 515-517. (Anesthesia Dept., Baylor University College of Medicine,
Houston, Tex.).

An attempt to bypass increased complexity and cost in the design of emergency medical

equipment for resuscitation has been made in the development of a new type of squeeze bag
resuscitator which can also be used as a mouth-to-mask resuscitator by inexperienced Indiv-

Iduals. This resuscitator incorporates an exceptionally fine, non-corrosive, light weight,
sterilizable non-rebreathing valve which can easily be assembled and disassembled for
cleaning and repair purposes. It has the additional advantages of having no forward or back

leaks; very low dead space; virtually no resistance to Inspiratory or expiratory flow; ex-
treme reliability and durability under a variety of conditions; and universal adaptation to
existing anesthesia and resuscitative equipment. The newly designed bag has built-in protec-
tio against hyperventilation, a hand strap for maintaining position, and finger grips. It
is hoped that further design of such equipment will allow in-the-field emergency anesthetic

possibilities, and that presently anticipated low cost of production and marketing will
allow universal availability of such emergency resuscitative equipment where it is vitally
needed, and will provide training aids for further education and treatment of patients.
R 3

28,547
Ekman, G. TEMPORAL INTEGRATION OF BRIGHTNESS. Rep. Number 209, June 1966, 7PP. Psycholog-

Ical Labs., University of Stockholm, Stockholm, Sweden.

The relation between stimulus duration and perceived brightness of light flashes was stud-
led on the basis of data previously published by Raab. A re-analysis of thedata made It

possible to demonstrate a simple logarithmic time/brightness relation. This relation has

recently been found for the perception of pain, elicited by electrical stimulation, and for
loudness of a pure tone. The logarithmic relation between stimulus duration and perceived
Intensity thus appears to possess a certain Inter-modal generality. Finally, various aspects
of the Interaction of time and Intensity as factors In brightness perception were tentative-
ly described and discussed.
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28,548
Hargreaves, J.J., Robertson, W.G., Ulvedal, F., Zeft, H.J., at al. STUDY OF MAN DURING A 56-

DAY EXPOSURE TO AN OXYGEN-HELIUM ATMOSPHERE AT 258 MM. HG TOTAL PRESSURE. I, INTRODUCTION AND

GENERAL EXPERIMENTAL DESIGN. Aerossace Med., June 1966, 17(6), 552-555. (USAF School of

Aerospace Medicine, Brooks AFB, Tex.).

Four Air Force aircrew members, ranging in age from 27-29 years, lived In the USAFSAM

double-wall test cell for 68 consecutive days. The test cell, with a total volume of 
40.2

cubic meters, was operated at ground level for 8 days, at 257.7 mm. Hg for 56 days, 
and at

ground level for 4 days. During the 56 days at 257.7 mm. Hg total pressure, the atmosphere

consisted of 175.2 mm. H9 P02 and 73.9 mm. Hg PHe' PN averaged 1.9 mm. Hg. The purpose of

the experiment was to evaluate the physiologic suitability of this atmosphere for use in

future manned space missions. This suitability was established by detailed, repetitive exam-

Ination of physiologic functions throughout the course of the experiment.
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28,549
Adams, J.D., Conkle, J.P., Habson, W.E., Watson, J.T., et al. STUDY OF MAN DURING A 56-DAY

EXPOSURE TO AN OXYGEN-HELIUM ATMOSPHERE AT 258 MM. HG TOTAL PRESSURE. I1. MAJOR AND MINOR
ATMOSPHERIC COMPONENTS. Aerospace Hd., June 1966, 12(6), 555-558. (USAF School of Aero-
space Medicine, Brooks AFB, Tex.).

The atmosphere to which 4 human volunteers were exposed for 56 days during a study de-

signed to describe the effects of oxygen-helium on man was analyzed for major and minor con-

stituents. The partial pressure of the major constituents, oxygen (175.2 1 2.4 mm. Hg) and

helium (73.9 1 2.3 mm. fig), remained within the established experimental parameters. 68
minor constituents were detected. The concentration of these compounds remained below a lev-

el thought to cause a physiologic effect. The Instrumental methods employed were sufficient

for a comprehensive analysis of the synthetic atmosphere.
R4
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Glatte, N.V.. & Giannetta, C.L. STUDY OF MAN DURING A 56-DAY EXPOSURE 

TO AN OXYGEN-HELIUM

ATMOSPHERE AT 258 MM. HG TOTAL PRESSURE. III. RENAL RESPONSE. Aersuace Med., June 1966, 17

(6), 559-562. (USAF School of Aerospace Medicine, Brooks AFB, Tex.).

To assess the effects of helium on renal function, 4 healthy Air Force officers lived for

56 days in a space cabin simulator with a partial pressure of oxygen of 175 mm. Hg 
and

helium of 74 mm. Hg at a total pressure of 258 mm. Hg. All renal parameters 
measured during

the control and experimental periods failed to reveal any deviation from accepted normals.

Studies performed Included renal hemodynamics utilizing inulin, PAH, 
and endogenous creatinine

clearances; concentrating and diluting tests; and 24-hr urinary excretion of proteins. 
In

addition, multiple determinations of blood pH and standard bicarbonate utilizing 
a modified

Astrup technique were normal. It was concluded that the experimental atmosphere had no ad-

verse effect on renal function.
R 25
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Bartek, N.J., Ulvedal, F. & Brown, H.E. STUDY OF MAN DURING A 56-AY EXPOSURE TO AN OXYGEN-
HELIUM ATMOSPHERE AT 258 MM. HG TOTAL PRESSURE. IV. SELECTED BLOOD ENZYME RESPONSE, Arg-

eaj1. ,June 1966, R2(6), 563-566. (USAF School of Aerospace Medicine, Brooks AFB,

An oxygen-helium atmosphere at a total pressure of 258 mm. Mg was evaluated for 56 days
with 4 normal Ss to determine what effects it had on a selected group of serum enzymes and on

enzyme-medlated erythropoietic mechanisms. Weekly serum lactic dehydrogenase, lactic dehy-

drogenase Isozymes, glutamic dehydrogenase and I pase determinations were made as well as
hematocrIt, erythrocyte glucose-6-phosphate dehydrogenase, glutathlone and glutathlone sta-

bility measurements. A 14% decrease in lactic dehydrogenase was observed, as well as a slight
decrease In the "heart" Isozyme during the experimental period. Glutamic dehydrogenase re-

mained well within the normal range and I pase was not detected. There was a 3.4% decrease

in hematocrit during the post-experimental period, with an accompanying slight Increase in

glucose-6-phosphate dehydrogenase, glutathione and giutathlone stability. Considering that
all values obtained were well within the normal range, man appears to tolerate this atmos-

phere quite well.
R 14
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Zeft, H.J., Robertson, W.G. & Welch, B.E, STUDY OF MAN DURING A 56-DAY EXPOSURE TO AN
OXYGEN-HELIUM ATMOSPHERE AT 258 MM. HG TOTAL PRESSURE. V. EXERCISE PERFORMANCE AND CARDIO-
VASCULAR RESPONSE. Aerospace Med., June 1966, 12(6), 566-571. (USAF School of Aerospace
Medicine, Brooks AFB, Tex.).

Four healthy Air Force crew members participated In an experiment to evaluate an oxygen-

helium environment at 258 mm. Hg for future manned space flights. For 3 weeks prior to
entering the space cabin simulator, the Ss took part In a program of physical exercise on a
Collins bicycle ergometer. During the 56 days of the atmosphere test, they exercised 6
days per week on the same bicycle ergometer with 3 daily 20-min exercise periods. Each exer-

else period was graded with a warm-up, moderate load (pulse, l5-1
6
O/min), and heavy load

(pulse, 170-18D/min). The workloads were determined prior to the Ss entering the chamber
and remained constant. Pulse rates during moderate and heavy exercise revealed an Initial

fall, corresponding to conditioning and Increased efficiency with the ergometer. Subsequent-
ly, these parameters leveled off except for I S who showed a minimal rise In pulse rates
during the latter half of the confinement period, Stress testing was performed Immediately

before and after the atmosphere test phase. Treadmill times (Balke test) showed slight im-
provement In the postexperlmental period. Maximum oxygen consumption measurements on the

bicycle ergometer postexperimentally were diminished by 2.9 to 9.4 mil/mn/kg from Initial

values. Changes In plasma volume (pre- to post-test) ranged from -143 cc to +222 cc, Tilt
table studies showed little change from earlier tests with no syncopal symptoms. It was felt

that the programmed daily exercise was adequate In preventing a significant deconditioning
effect or orthostatic Intolerance.
R 15
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Ulvedal, F. & Roberts, A.J. STUDY OF MAN DURING A 56-DAY EXPOSURE TO AN OXYGEN-HELIUM AT-
MOSPHERE AT 258 MM. HG TOTAL PRESSURE. VI, EXCRETION OF STEROIDS AND CATECHOLAMINES. Aero-
space Hd., June 1966, 37(6), 572-578. (USAF School of Aerospace Medicine, Brooks AFB, Tex.).

The urinary excretion of 17-hydroxycorticosteroids, corticosterone-like hormones,
epinephrine and norepinephrine was measured in an attempt to evaluate the degree of emotional
and physical stress experienced by Ss participating in an oxygen-helium atmosphere experiment
at 258 mm. Hg total pressure for 56 days. The values obtained for these variables were
within physiologic range for this type of experiment, but several trends were observed.
Differences in the rest-day values vs. work-day values were noted. A reversal in the normal
12-hr. excretion ratio took place for the Ss who slept during the days and worked during the
nights, as measured by the 14-OHCS and corticosterone-like hormones. The effect of diet and
exercise In this environment was also reported. Thus, it appears that the oxygen-helium
atmosphere utilized in this experiment provides satisfactory environmental conditions for
human activity over a prolonged period of confinement.
R 22
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Robertson, W.G. & McRae, G.L. STUDY OF MAN DURING A 56-DAY EXPOSURE TO AN OXYGEN-HELIUM
ATMOSPHERE AT 258 MM. HG TOTAL PRESSURE. VII. RESPIRATORY FUNCTION. Aerospace Med., June
1966, 17(6), 578-582. (USAF School of Aerospace Medicine, Brooks AFB, Tex.).

The respiratory effects of a 56-day exposure to an oxygen partial pressure of 175.2 mm.
Hg with a helium partial pressure of 73.9 mm. Hg at a total pressure of 257.7 mm. Hg were
evaluated In 4 healthy U.S. Air Force crew members. Control data were obtained during an
8-day pre-experimental and a 4-day postexperimental period. Steady-state CO diffusing
capacities were unchanged pre- and postexperimentally. Basal oxygen consumption and CO2
production were increased throughout the experimental period. This increase is attributed
to an increased water loss at altitude. Vital capacities were decreased approximately 4%
with ascent to altitude but returned toward pre-experimental values with time. Vital
capacities were all normal immediately on descent from altitude. Lung compartment measure-
ments reflected the decrease in vital capacity at altitude as an apparent decrease In total
lung volume as a function of a decreased expiratory reserve volume. Residual volumes were
unchanged. Maximum breathing capacities increased approximately 40/ as a function of the
decreased atmospheric density. There were no changes that would indicate that this atmos-
phere produces any Impairment of man's pulmonary function.
R 20
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Heldelbaugh, N.D., Vandervnen, J.E., Klicka, Mary V. & O'Hara, May J. STUDY OF MAN DURING A
56-DAY EXPOSURE TO AN OXYGEN-HELIUM ATMOSPHERE AT 258 MM. HG TOTAL PRESSURE. VIII. OBSERVA-
TIONS ON FEEDING BITE-SIZE FOODS. Aerosnace Med., June 1966, 17(6), 583-590. (USAF School
of Aerospace Medicine, Brooks APB, Tex.).

21 bite-size foods supplemented with 8 fruit juices, an enriched drink, coffee, tea,
sugar, a vitamin-mineral tablet and water ad libitum were arranged into a 2-day menu cycle.
This feeding system was offered to 4 flight crew members as the sole source of nutrients for
a period of 72 days, including 56 consecutive days in a space vehicle simulator containing an
atmosphere of 257.7 mm. Hg total pressure including 175.2 mm. Hg P0 2 and 73.9 m. Hg PHe'
The relationship between the consumption of food and the following was studied: initial and
mean acceptability ratings by the Ss, ratings by a technical taste panel, rehydratability,
and fat content of the food. Trends in each S's consumption and acceptability rating of each
food item were studied as a function of time. The manufacturing procedures and criteria for
each food are outlined. Suggestions are offered for adapting this type of feeding system
to aerospace situations.
R 22
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Vanderveen, J.E., Heidelbaugh, N.D. & O'Hara, May J. STUDY OF MAN DURING A 56-DAY EXPOSURE

TO AN OXYGEN-HELIUM ATMOSPHERE AT 258 MM. HG TOTAL PRESSURE. IX. NUTRITIONAL EVALUATION OF

FEEDING BITE-SIZE FOODS. Aerospace Med., June 1966, 12(6), 591-594. (USAF School of Aero-

space Medicine, Brooks AFB, Tex.).

A feeding system composed of beverages and bite-size foods was used to support 4 flight
crew members for 72 days. During the experiment, the crew spent 56 consecutive days in a
4-man space cabin simulator at 258 mm. Hg total pressure, including 175.2 mm. Hg PD2 and
73.9 mm. Hg PHe" Energy was supplied to each crew member proportionally to his lean body
weight. Metabolic balance studies were performed every 4 days of the experiment. The
digestibility of energy and protein was low and was probably caused by the high melting point
of the fat used in the formulation and coating of the bite-size foods. Fecal fat levels were
high; however, there were no indications that a gastrointestinal disorder was associated with
the low fat absorption. These studies indicate that bite-size foods are useful in supporting
men in simulated aerospace conditions, but, new coatings are required to allow maximum
digestibility of nutrients with minimum waste production.
R 11
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Cordaro, J.T., Sellers, W.M., Ball, R.J. & Schmidt, J.P. STUDY OF MAN DURING A 56-DAY
EXPOSURE TO AN OXYGEN-HELIUM ATMOSPHERE AT 258 MM. HG TOTAL PRESSURE. X. ENTERIC MICROBIAL
FLORA. Aerosuace Med., June 1966, .11(6), 594-596. (USAF School of Aerospace Medicine,
Brooks AFB, Tex.).

124 fecal samples collected during various phases of the study were examined to determine
any changes which may have occurred in the bacterial flora. The counts of all microorganisms
remained within the normal range except those for the enterococci. There was a decrease in
the number of enterococci as the Ss went on the experimental diet, but the values returned to
normal as the regular diet was resumed after the 56-day flight. The change observed was not
considered to be of clinical significance.
R 4

III - 75



28,558
Moyer, J.E., Farrell, Dorothy 6., Lamb, W.L. & Mitchell, J.L. STUDY OF MAN DURING A 56-DAY
EXPOSURE TO AN OXYGEN-HELIUM ATMOSPHERE AT 258 MM. HG TOTAL PRESSURE. XI. ORAL, CUTANEOUS,
AND AEROSOL BACTERIOLOGIC EVALUATION. A&roagce a, June 1966, 37(6), 597-600. (USAF
School of Aerospace Medicine, Brooks AFB, 

Tax.). 
I

Studies were Initiated to determine the numbers, distribution, and types of microorganisms
encountered under conditions of a sealed enviromnmt for extended periods of time, such as
would occur during space explorations. A 56-day experiment, utilizing 4 test Ss confined
within a double-walled test cell In an oxygen-helum atmosphere at 258 mm. Hg, was performed.
Quantitative counts of the aerobic microorganisms present In the circulating atmosphere as
well as those present on the skin of the Ss were established. Distribution of coagulase
positive, phage typable Staphylococcus aureus strains and predominant microbial types In
throat, nasal, skin and aerosol samples was determined. Evidence of a staphylococcal trans-
fer between Ss was obtained. Implications of these findings, as related to the utilization
of the 2-gas atmosphere for future space flights, are discussed.
R6

28,559
Zeft, H.J., Krasnogor, L.J., Motsay, G.J., Glatte, H.V., et al, STUDY OF MAN DURING A 56-
DAY EXPOSURE TO AN OXYGEN-HELIUM ATMOSPHERE AT 258 MM. HG TOTAL PRESSURE. XII. CLINICAL
OBSERVATIONS. Aeroseace Med., June 1966, 3(6), 601-604. (USAF School of Aerospace Medicine,
Brooks AFB, Tex.).

The present report describes the clinical findings In 4 aircrew members who lived for 56
days in an oxygen-helium environment at 258 mm. Hg total pressure. During pre- and post-
experimental periods, the Ss underwent a complete medical evaluation to Include appropriate
roentgenographic studies, electrocardiograms, electroencephalograms, and blood chemistries.
During the 56-day test phase, clinical symptoms were minimal. Most bothersome to the Ss were
Increased amounts of flatus, only rarely causing abdominal discomfort from trapped Intestinal
gas. All of the Individuals developed mucous membrane dryness associated with a decreased
relative humidity In the chamber. 2 Ss noted nasal congestion and none experienced middle
ear problems. One Individual developed mild elevations In transaminase enzymes which could
not be explained. Resting electrocardiograms from another S showed Intermittent changes con-
sistent with the Wolf-Parkinson-White syndrome, which could not be attributed to the envir-
onment. Daily exercise was performed on a bicycle ergometer without symptoms or signs of a
decompression disturbance. At no time during the experiment were there any clinical dis-
turbances which might have prevented the completion of a prolonged manned space mission.
R 16

28,560
Rodgin, D.W. & Hartman, B.O. STUDY OF MAN DURING A 56-DAY EXPOSURE TO AN OXYGEN-HELIUM

ATMOSPHERE AT 258 MM. HG TOTAL PRESSURE. XIII. BEHAVIOR FACTORS. Aerosiag Hed., June 1966,

J.(6), 605-608. (USAF School of Aerospace Medicine, Brooks AFB, Tax.).

Four officer aIrcreawmen performed psychomotor tests 3 times daily and reported on sleep
once a day during a 56-day exposure to an oxygen-hel lum atmosphere at 258 mm. Hg total
pressure, Psychomotor and sleep changes were minimal and essentially benign. Adaptation to
altered schedules was generally good except for persistent complaints about sleep (not fully
supported by sleep histories) from one S. The tempo of activity and physical exercise regi-
men apparently prevented behavioral manifestations of deconditioning frequently seen In con-
finement studies.R 2

28,561
Woods, R.H., Trudo, F.J. & Plaper, W.J. AN INSTRUCTIONAL PROGRAM ON OPERATION OF THE TEK-
TRONIX 545A OSCILLOSCOPE. FINAL REPORT. Contract AF 33(615) 1414, Proj. 1710, Task 171007,
AMRL TR 66 81, June 1966, 255pp. USAP Aerospace Medical Research Labs., Wright-Patterson
AF, Ohio. (Applied Science Associates, Inc., Valencia, Penn.).

This report contains a 368 frame, book program, for teaching the operation of the Tektro-
nix 545A Oacliloscope together with a response booklet and administrator's manual. The
oscilloscope operations Included In the program are preset and calibration, voltage measure-
ment, frequency measurement, comparison of waveshape to waveshape standard and high accuracy
time-base measurements and comparisons. These operations reflect a behavioral analysis of
maintenance usage of this test equipment In conjunction with electronic communications e-
quipment. The appendix contains technical Information for building a small signal generator
for use with this program.

28,562
O'Connor, W.F. & Pendergrass, G.E. TASK INTERRUPTION AND PERFORMANCE DECREMENT FOLLOWING
RAPID DECOMPRESSION. Aerospace Med., June 1966, .32(6). 615-617. (US Civil AeromedIcal
Research Institute, FAA, Oklahoma City, Okia.).

16 Ss, active pilots and flight crew personnel, were decompressed to altitudes of 25, 27,
30, 35, or 41 thousand ft while performing a task on the Scow coordinator. All Ss were
current on their medical qualifications, and all but 2 were physiologically trained. Results
showed a marked decrement In performance following decompression, with the decrement Increas-
Ing as decompression altitude increased and persisting for 3-4 min. Measuring only mask-
donning time underestimates the performance gap following decompression. Estimates of the
performance gap were found to agree with value obtained by Bennett In his study of aircraft
decompression.
-8 l
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Nyberg, J.W., Grimes, R.H. & White, W.J. CONSEQUENCE OF HEART-TO-FOOT ACCELERATION GRADIENT
FOR TOLERANCE TO POSITIVE ACCELERATION. Aerospace Ma4., July 1966, 3(7), 665-668. (Advance
Biotechnology Dept., Douglas Aircraft Co., Inc., Santa Monica, Calif.).

Consequences of heart-to-foot acceleration gradients on tolerance to positive acceleration
(+ Gz) were determined in 3 studies on a variable radius centrifuge. In the first, tolerance
was measured at radii ranging from 172 to 30 In., corresponding to gradients of 20 to 116%,
respectively. As the radius decreased, the tolerance Increased. At the shortest radius,
discomfort in the legs resulting from the high acceleration at the feet precluded tolerance
determination. In the second and third studies, low-Intensity bloassay lights were used as
a means of determining tolerance at lower levels of acceleration. In the third study, a
slow onset run to blackout was used as a means of reducing the number of runs. Radii of 156
and 16 In. and rates of onset of 0.2 G/sec. and 3.0 G/sec. were used. At the long radius,
tolerance was +3.9 Gz during slow onset, and +3.8 Gz during fast onset. At the 16 In. radius,
during fast onset, tolerance was +3.0 Gz and, during the slow onset, tolerance was +3.6 Gz,
+3.3 Gzand +3.4 Gz.
R7 111-76



28,564
Hauty, G.T. & Adams, T. PHASE SHIFTS OF THE HUMAN CIRCADIAN SYSTEM AND PERFORMANCE DEFICIT
DURING THE PERIODS OF TRANSITION: I. EAST-WEST FLIGHT. Aerospace Hed., July 1966, .3(7),
668-674. (US Civil Aeromedical Research Institute, FAA, Oklahoma City, Okla.).

At periodic Intervals throughout the blologIcal day biomedical assessments were made for

a week prior to jet flight to Manila, for 8 days of layover at Manila and for a week follow-
Ing return to the environment of origin. The data revealed that for the physiological func-
tions assessed time displacement effected a primary shift of phase of circadian periodicity
which, for rectal temperature and heart rate, required 4 days for completion and, for

palmer evaporative water loss, approximately 8 days. Return back to the environment of
origin also effected a shift of phase requiring only I day for completion. Behavioral Integ-
rity was degraded during the primary period of transition and, to a lesser extent, during

the primary period of transition and, to a lesser extent, during the period of transition
occasioned by return to the environment of origin but duration of behavioral Impairment was
much shorter than the lag time of physiological phase shifts.
R 16
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Clark, B. & Grayblel, A. INFLUENCE OF CONTACT CUES ON THE PERCEPTION OF THE OCULOGRAVIC
ILLUSION. Contract NASA Order R 93, BuMed. Proj. MRO05.04 0021, NAMI Rep. 976, Rep. 135,
Aug. 1966, 8pp. USN Aerospace Medical Institute, NAMC, Pensacola, Fla.

The purpose of this experiment was to study the Influence of otolith and nonotolith In-

formation In the perception of the visual horizontal during rotation. 5 normal men and 5
men with defective labyrinthine function acted as observers. All measurements were made In
a room which could be rotated, Initial, static measurements were made while the men stood
erect In the stationary room. Similar measurements were made during rotation while the ob-
server stood on a platform set to the resultant horizontal with head and body aligned with
resultant force. Date were also obtained with 3 other combinations of head and body posi-

tion. This procedure was designed to produce 2 situations for the normal men In which oto-
l1th and nonotolith Information were synergistic and 3 others In which they were antagonis-
tic. The results showed that the perception of the visual horizontal during rotation In
this situation Is quite different from that found when the observer is rigidly supported In
a chair during rotation. Settings to the visual horizontal during rotation were not system-
atically related to differences In head and body position nor were there significant differ-
ences between the normal and L-D men. The results show that nonotollth Information predomi-
nates In this experimental situation. Furthermore, the data suggest that the spatial orlen-
tation of a pilot strapped In a cockpit may be somewhat different from his spatial orienta-
tion when he Is standing on a rotating space platform.
R 12
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Henzel, J.H., Clarke, N.P. & Mohr, G.C. EFFECT OF ANTERIOR INTERCOSTAL NERVE BLOCK ON THE
THRESHOLD OF THORACIC PAIN ASSOCIATED WITH Gz AND Gx VIBRATION. Aerosaac e,, July 1966,
JI7), 682-687. (USAF Aerospace Medical Research Labs., Wright-Patterson AFB, Ohio).

In Investigating the origin of chest pain associated with Gz 1 ngz and Gx 1 ngx sinu-
soldal vibration, the effect of anterior chest wall anesthetlzatIon was studied. Ss were
exposed to vibration of Increasing amplitude and the acceleration required to Induce percep-
tible chest pain was taken as the threshold. 2 randomly ordered threshold determinations
were made In each test. In one, vibration was preceded by bilateral anesthatizatIon of the
second through sixth intercostal nerves, In the other, intradermal Infiltration of aes-
thetIc created a sensation somewhat similar to this without actually blocking the nerves;
this provided a control condition with minimal subjective bias for comparison. Subsequent
to Intercostal nerve block, there was a statistically significant (p<OOl) Increase In
threshold of chest pain for both orientations of vibration. These results strongly suggest
that vibration Induced chest pain originates In the chest wall and not In the more critical
cardiac-great vessel complex.
R 18
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Craig, A.B., Jr. VALSALVA MANEUVER: POSSIBLE USE IN SPACE FLIGHT AS A TEST OF CARDIOVASCULAR'

FUNCTION. Aerospaceue d., July 1966, 327), 687-690. (Physiology Dept., University of
Rochester School of Medicine & Dentistry, Rochester, N.Y.).

it Is suggested that the heart rate response to a standardized Valsalva maneuver performed
at intervals during space flight might have predictive value In regard to the problem of

developing orthostatic Intolerance. A group of Ss was Immersed for 1 hr. in warm water,
This heat stress caused a greater increase In heart rate and a greater reduction of the
pulse pressure In response to tilting than during the same test performed before Innersion.
It was also observed that the heart rate Increase during the Valsalva done when the S was In
air was greater after the thermal stress. The heart rate response to the breath-hold per-
formed In water changed from a bradycardla to a tachycardla. These changes were attributed
to the stress of the warm environment, as they were not noted after cool water Immersion.
R 12
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Yuganov, EM., Gorshkov, A.I., Kasyan, 1.1., Bryanov, I.l., et al. VESTIBULAR REACTIONS OF
COSMONAUTS DURING THE FLIGHT IN THE "VOSKHOD" SPACESHIP. Aeroseace ad., July 1966, .3(7),
691-694. (Novostl Press Agency, Moscow, Russia).

The vestibular tolerance of members of the crew of the "Voskhod" ship to a 24-hr. stay In
a zero-weIght environment was found to differ from S to S; It was high in the case of V.V.
Komarov and lower In the case of BB. Egorov and K.P. Feoktistov, Differences In tolerance
are connected with the differences In the Initial sensitivity of the vestibular apparatus,
and different lengths of vestibular training (sufficiently long In the case of Komarov and
shorter In the case of Feoktistov and Egorov). An Intense 3-month ground vestibular training
of persons with a vestibular analyzer of an average sensitivity cannot secure the required
vestibular tolerance to a zero weight environment.
R8
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Fine, P. & Jennings, C.F. PERSONALITY DEVELOPMENT; APPLICATIONS OF THEORY TO PROBLEMS OF

AEROSPACE SELECTION. Aeroseace Med., July 1966, R7(7), 695-701. (USAF School of Aerospace
Medicine, Brooks AFB, Tea.).

In recent years vocational specialization has placed a premium on procedures to match men

and Jobs. This has been particularly true in Aerospace operations where mismatching can

lead to serious consequences for individuals and society at large. The paper was written to

call attention to a body of knowledge which, although not yet widely applied In aviation

circles, could have a direct bearing on selection procedures for Aerospace missions. Per-

tinent findings derive from divergent disciplines Such as Infant and child development, child

psychiatry, ethology and psychophysiology. These findings all contain a common concern with

the process of personality development. Familiarity with this process gives one an

ability to make plausible predictions about how an individual will function in specific

situations. This report will review recent findings about psychological development, then

suggest 2 procedures to apply resultant theory to Aerospace problems.
R 29
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Moyer, J.E. & Lewis, Y.Z. BACTERIOLOGIC POTABILITY OF CONDENSATE WATER FROM HEAT EXCHANGERS

OF PRESSURE SUITS. Aerospace Med., July 1966, 17(7), 701-703. (USAF School of Aerospace

Medicine, Brooks AFB, Tex.).

The possibility of utilizing water condensates recovered from the heat exchangers of

pressure suits as an emergency source of drinking water was investigated. Condensate samples

were collected in sterile containers at 5-hr. Intervals and subjected to quantitative
(MPN/lO0 ml) and qualitative bacteriologic analysis. Several samples were retained in the

sealed vessels and reanalyzed following storage for 12 days at room temperature. Results

Indicate that condensate water may serve as an emergency source of potable water provided it

Is consumed within a short period of time following collection. Storage of the condensates

results In a water of an unacceptable bacteriologic purity for imbibition purposes.
R6
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Berger, P,K., Matheny, W.G. & Newmlller, C.E. THE ROLE OF TRIAL IN THE ACCEPTANCE AND ADOP-

TION OF NEW EQUIPMENT. A REVIEW AND SUMMARY. FINAL REPORT. Contract NONR 4097(00), Rep.
LS/ TR 66 1, Aug. 1966, 73pp. USH EnlneerIng Psychology Branch, ONR, Washington, D.C.
(Life Sciences, Inc., Fort Worth, Tex.).

This report reviews 3 experiments and a substantial amount of related research literature

concerned with the acceptance of innovations. The particular aim of this review Is to con-

solidate Information describing how trial usage or exposure can enhance the acceptability of

new equipment developed for mlltary utilization. The relations of Individual differences
to acceptance and adoption processes also are discussed. It Is concluded that studies of

acceptance behavior tend to be excessively restricted to specific products, personnel and

situations. A more fruitful approach Is believed to lie In systematic examinations of the
acceptance-rejection processes and personal, attitudinal, and group variables which affect

Innovatlveness.
R 37
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Siegel, AlI., Lanterman, R.S., Platzer, H.L. & Wolf, J.J. TECHNIQUES FOR EVALUATING OPERA-

TOR LOADING IN MAN-MACHINE SYSTEMS. DEVELOPMENT OF A METHOD FOR REAL TIME ASSESSMENT OF OPER.

ATOR OVERLOADING, TECHNICAL REPORT. Contract NONR 2492(00), Jan. 1966, 8pp. USN Englneer-

Inf Psychology Branch, ONR, Washington, D.C. (Applied Psychological Services, Wayne, Penn.),

(AD 479045)

The logic Involved In deriving certain constants, thought important for describing the

human transfer function, Is presented. Then an experiment investigating the effects of vary-

Ing operator alertness level (sleep deprivation) on 2 of the constants Is descrlbed and the

results presented. In the experiment, Ss performed compensatory tracking and a series of

cognitive and perceptual motor tasks at Intervals over a 27 hour period of sleep deprivation.

The results were not In accordance with the preexperlmental hypothesis, 
which stated that

the 2 constants derived should decrease as the alertness level decreased 
(increasing period

of sleep deprivation). On the other hand, some relationship was found between one of the

transfer function constants and the scores of the Ss on the accessory Intellectual 
and cog-

nitive tasks. Several possible explanations for the findings are presented.

R8
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Arde, Incorporated & Town & City, Incorporated. A STUDY OF THE OPTIMUM USE OF LAND EXPOSED

TO AIRCRAFT LANDING AND TAKEOFF NOISE, Contract HAS 1 3697, NASA CR 410, March 1966, 140pp.

National AeronautIcs & Space AdmInIstratIon, Washington, D.C. (Arde, Inc., Paramus, N.J.

&Town & CIty, Inc., Paramus, N.J.).

This report considers methods of alleviating the airport 
community noise problem by sup-

plying guide lines for land use and building practices In noise affected areas near ar-
ports to reduce the area's sensitivity to noise. The report examines the legal, economic,

and administrative aspects of such guidance. Various governmental units and special authori-

ties can control land use and building through theIr power to enact and enforce zoning ordi-

nances, building codes and housing codes; to acquire property 
by eminent domaIn; and to levy

taxes on property. The Federal government and to some extent, states, will provide 
techni-

cal and financial assistance to communities for planning and executing land use control pro-

grams. The report considers the costs, technIcal possibilltles, and limitations of noise-

proof building construction to relieve the noise problem. 
Actions by airport authorities In

dealing with property owners In noise affected areas are reviewed. 
Procedures are presented

for estimating the expected noise exposure around airports 
based on projected flight sched-

ules. Desirable land uses near aIrports are defined and listed. A hypothetical airport

community situation Is analyzed to show, by example, how the various land use 
control and

building noise proofing techniques can be applied, and the 
cost of such application. The

Important elements of several significant law cases concerning 
noise affecting propertIes

near airports are summarized.
R 164
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28,574
Jackson, Margaret M. & Sears, C.W. EFFECT OF WEIGHTLESSNESS UPON THE NORMAL NYSTAGMIC REAC-
TION. Aerospace Med., July 1966, I7(7), 719-721. (USAF Aerospace Medical Research Labs.,
Wright-Patterson AFB, Ohio.

20 individuals were subjected to manually imposed angular accelerations about the vertical
axis during the weightless period of parabolic flight. Continuous electrooculographic re-
cordings and infrared motion pictures of eye movements were obtained before, during, and
after each rotational period. Rotations of the Barany chair and aircraft accelerations were
also recorded. Control tests were conducted on the ground and in flight at I and 2 g's.
The traces obtained were evaluated visually. Each S exhibited the nystagmic response both
during and following rotation in weightlessness. This response appeared about the same as
those recorded at I and 2 g's.
R 21

28,575
Dille, J.R. PULMONARY DISEASE IN GENERAL AVIATION. Aerospace Med., July 1966, J(7), 732-

735. (US Federal Aviation Agency, Los Angeles, Calif.).

Inflight cases of hypoxia and hyperventilation, and the reported prevalence of spontaneous
pneumothorax (143), lobectomy (145), asthma (236), emphysema (38), bronchiectasis (9),
bronchitis (9), and unclassified pulmonary diseases (91) among 288,000 active pilots with
third class medical certificates are presented. The age relationship of chronic generalized
obstructive lung diseases, the frequency of the presence of more than one of these diagnoses,
the age distribution of active airmen over age 50, and the obvious underreporting of these
conditions are also discussed. The lung volumes, lung capacities and pulmonary function
tests are briefly described. There Is a need for better detection and highly-lndivldualized
evaluation of civil airmen with pulmbnary diseases.
R3

28,576
Kramer, E.F., Jr., Hale, H.B. & Williams, E.W. PHYSIOLOGICAL EFFECTS OF AN I8-HOUR FLIGHT
IN F-4C AIRCRAFT. Aerossace Med., Nov. 1966, I7(11), 1095-1098. (USAF 836th Tactical
Hospital, MacDill AFB, Fla.).

Physiological assessment was performed by means of postflight urinalysis for 8 pilots who
flew F-4C aircraft for 18 hrs. Flight effects were neither numerous nor of large magnitude,
nor were the pilots unduly fatigued. The flight-Induced, physiological changes Included:
a) Increased 17-hydroxycorticosteroid excretion, which implies adrenocortical stimulation,
and b) decreased excretion of uric acid, potassium and urine, which suggests metabolic
depression.
R 15

28,577
Collins, W.E. VESTIBULAR RESPONSES FROM FIGURE SKATERS. Aerospace Mad., Nov. 1966, 3Z(11),
1098-1104. (US Civil Aeromedical Research Institute, FAA, Oklahoma City, Okla.).

Several professional figure skaters who, as part of their daily routine, subject themselves
to strong semicircular canal stimuli, were given a series of laboratory tests consisting
primarily of caloric Irrigations and mild angular accelerations, Brisk nystagmus and clear
turning sensations were consistent findings In total darkness. Motion pictures and tele-
metered eye-movement recordings were then obtained during and following the skaters, normal
spins on Ice. Mean peak velocities of 235-278 rpm were achieved by 4 of the skaters.
Vigorous nystagmus and dizziness or turning sensations occurred following spins when visual
fixation was not permitted. Loss of equilibrium and disorientation also occurred when the
skaters attempted to maneuver after their spins without visual cues. The notion that complete
suppression of vestibular responses occurs in figure skaters as a result of their repeated
exposure to high velocity angular accelerations Is not upheld by the present data, Implica-
tions of the data for medical evaluations and for problems In aerospace medicine are noted.
R5

28,578
Slonm, A.R, WASTE MANAGEMENT AND PERSONAL HYGIENE UNDER CONTROLLED ENVIRONMENTAL CONDITIONS
Aerospace Med., Nov. 1966, . .(lI), 1105-1114. (USAF Aerospace Medical Research Labs.,
Wright-Patterson AFB, Ohio).

36 highly selected, young male Ss were utilized in a series of 9 6-week experiments. The
effects of various experimental conditions on the nature of waste were evaluated to determine
waste management criteria for space systems. No significant changes resulted from a dehy-
drated food diet, Evaluator confinement, wearing full pressure suits, and constant 32 C
exposure. Fecal mass Increased (P < 0.05) on liquid foods and on compressed, bite-sized
food. On the latter diet, there was a highly significant (P < 0.01) Increase In fecal fat
and decrease In moisture, which with a very soft fecal consistency suggested steatorrhea. A
high correlation (+0.82) existed between fecal and dietary fat for all experiments, less In
the case of fiber and none for protein. The Importance of these findings to waste management
systems are discussed, as are differences found between Individuals, between time periods,
and Intraindivldual variations. The effects of minimal personal hygiene care and other exper-
Imental conditions were evaluated In these Ss. Lack of bathing and changing clothes caused
no major problem. Body odor, strongest In axilla, groin and feet, heightened In 7-10 days In
the Evaluator; response to odors subsided In the second week. 25% of the Ss had to trim
their mustache due to lip irritation, whereas about half the Ss needed to trim their finger-
nails at or after the fourth week. The greatest effect was In dental health, with all Ss on
substandard oral hygiene procedures developing varying degrees of gingivitis. Minimal hy-
giene during exposure to 2 32°C periods produced no major but a number of minor problems
associated with much dryness of skin and scalp. Continuous wearing of full pressure suits
was tolerated satisfactorily. Continuous wearing of electrodes caused varying degrees of
skin Irritation. Various waste management Items were evaluated also.
R 13

28,579
Gray, T.H., Waller, T.G. & Wright, R.H. SPEED AND ACCURACY OF ADDITION IN NORMAL TIME AND
DECIMAL TIME SYSTEMS. Contract DA 44 188 ARO 2, DA Proj. 2JO24701A712 01, Tech. Rep. 66 17',
Oct. 1966, 3Ipp. Human Resources Research Office, George Washington University, Alexandria,
Va.

The study compared the efficiency of decimal and sexageslmal, or normal, time systems In
the solution of addition problems, using the time required to reach a solution and the numb-
er of errors as dependent variables. 12 Ss solved sets of addition problems composed of 8,
16, or 24 digits, using the decimal and sexagesimal time systems. When the conversion pro-
cess required by the sexageslmal system was Included In the analysis, the results clearly
showed that addition using the sexagesimal system required significantly more time (1 1/2 to
2 1/2 times as much) and produced significantly more errors (1 1/2 to 3 times as many).
When the conversion process required by the sexagesimal system was excluded from the analy-
sis, there was no significant difference between the 2 time systems on either dependent va-
riable. II - 79
R 3



28,580
Hartman, B.0. & McKenzie, R.E. HANGOVER EFFECT OF SECOBARBITAL ON SIMULATED PILOTAGE PER-
FORMANCE. Aerospace Hd., Nov. 1966, 2(11), 1121-1124. (USAF School of Aerospace Medicine,
Brooks AFB, Tex.).

A previous research study by one of the authors reported performance decrement in a
simulated piloting task as a residual effect of secobarbital. This is a foil owup study to
evaluate both the dose levels and the "hangover" effect without the complications of an
extended "mission" and another drug (d-amphetamine) used in the previous design. The results
on 64 Ss performing a simulated flying task for 4 hrs. under I of 4 treatment conditions
(3.0 gr. of secobarbital, 1.5 gr. of secobarbital, placebo, or control) indicated that 3.0 gr.
of secobarbital administered the previous evening 10 hrs. prior to the "flight" produced
degraded performancewith associated subjective reports of a "hangover" effect. No degrada-
tion of performance was obtained with a dose level of 1.5 gr.
RI

28,581
Monty, R.A., Karsh, R. & Taub, H.A. PACED REHEARSAL IN SEQUENTIAL SHORT-TERM MEMORY. AMCMS
Code 5011.l1.84100, Tech. Memo. 12 66, Nov. 1966, llpp. USA Human Engineering Labs., Aber-
deen Proving Ground, Md.

Ss were required to mentally keep track of the number of occurrences of each of 4 differ-
ent symbols presented sequentially. It was found that a green light Introduced Into the
sequence just prior to the presentation of each successive symbol tended to enhance perfor-
mance. It was suggested that the light served to cue the Ss to complete rehearsal of the
current state of the Information In preparation for the next stimulus In the sequence.
R4

28,582
Sells, S.B. A MODEL FOR THE SOCIAL SYSTEM FOR THE MULTIMAN EXTENDEE DURATION SPACE SHIP.
Aerospace Med., Nov, 1966, .(11), 1130-1135. (Behavioral Research Institute, Texas
Christian University, Fort Worth, Tex.).

The conditions of isolation, confinement, and other stresses to which extended duration
space crews will be exposed are unprecedented and many of the problems are not yet understood

Hypotheses directed toward principles to optimize crew organization and adaptation must be
generated from present knowledge. Extrapolations might be attempted from various literature
sources of human experience In extreme situations. However, the appropriateness of such
generalization depends on the system similarity of the various situational contexts to that
of the spaceship. A model social system for such microsocieties was constructed and system
profiles of II well known systems patterns were compared with that postulated for the extend-
ed duration spaceship. Greatest similarity was found for submarines, exploration parties,
naval ships and bomber crews, and least for shipwrecks and disasters, industrial work groups,
and prison groups.

28,583
Beckman, E.L. & Reeves, E. PHYSIOLOGICAL IMPLICATIONS AS TO SURVIVAL DURING IMIERSION IN
WATER AT 75

° 
F. Aerospace Hed., Nov. 1966, 27(l1), 1136-1142. (USN Medical Research Insti-

tute, National Naval Medical Center, Bethesda, Md.).

It has been determined in previously reported experiments that Immersion at water tempera-
tures of 75' F (23.8°%) may be limited by failure of the body's physiological compensatory
mechanisms. This Investigation was designed to study the physiological responses of Ss Im-
mersed to neck level in 75' F water for periods up to 12 hours. Measurements relating to the
body loss of heat, energy, fluids, and electrolytes were obtained. It was found that a 12
hour period of Immersion could not be tolerated by all of the Ss for various reasons: a) loss
of body heat with a reduction in deep body temperature to below the predetermined limiting
temperature of 95

° 
F; b) extreme discomfort with muscle cramps following prolonged shivering;

and c) decrease In blood glucose to levels below the predetermined limiting value of 60 mg
per cent. The changes in blood morphology, blood electrolytes, oxygen utilization and uri-

nary excretion during the period of immersion, In addition to the physiological changes which
caused the termination of some experiments are directly related to tolerance of Immersion.
It was also found that some Ss experienced a significant adrenocortical stress response with

subsequent adrenocortical Insufficiency. These factors are of importance In survival from
the involuntary Immersion associated with disasters at sea.
A 12

28,584
Callin, G.D. & Kaufman, W.C. PHYSIOLOGICAL BASIS FOR A PASSIVE EXTRAVEHICULAR THERMAL CON-
TROL SYSTEM. Aerospace Hd., Nov. 1966, 27(11), 1143-1147. (USAF Aerospace Medical Research
Lab., Wright-Patterson AFB, Ohio).

Determinations of 02 consumption during work simulating that to be expected In earth-
orbital extravehicular activity indicate that 225-350 kcal/hr. is a reasonable requirement
for metabolic heat removal. A passive heat transfer system was postulated for an extra-
vehicular suit and found capable of dissipating heat production at these levels for missions
of 3 hrs. or less.
R7

28,585
Barber, M.R., Jones, C.K., Sisk, T.R. & Halse, F.W. AN EVALUATION OF THE HANDLING QUALITIES

OF SEVEN GENERAL-AVIATION AIRCRAFT. NASA TN D 3726, Nov. 1966, 56pp. National Aeronautics
& Space Administration, Washington, D.C. (Flight Research Center, NASA, Edwards AFE, Calif.).

A quantitative and qualitative flight-evaluation program has been conducted on 7 late-

model general-aviation aircraft. The quantitative portion of this program Indicated that

the aircraft, as a class, have generally satisfactory stability and control characteristics.
However, these characteristics are degraded with decreasing airspeed, Increasing aft center
of gravity, Increasing power, and extension of gear and flaps. The qualitative portion of

the program showed thatthe handling qualities are generally satisfactory during visual
flight and during Instrument flight In smooth air. Atmospheric turbulence degrades these

handling qualities, with the greatest degradation noted during instrument landing system ap-
proaches. Such factors as excessive control-system friction, low levels of static stability.
high adverse yaw, poor Dutch roll characteristics, and control-surface float combine to make

precise instrument tracking tasks, In the presence of turbulence, difficult even for experi-

enced Instrument pilots. The program revealed 3 characteristics of specific airplanes that

are considered unacceptable If encountered by the inexperienced or unsuspecting pilot: a) a

violent elevator force reversal at reduced load factors In the landing configuration; b) po-

wer-on stall characteristics that culminate In rapid rolloffs and/or spins; and c) neutral-

to-unstable static longltudinal stability at aft center of gravity.

R 12
III - 80



28,586
Newsom, B.D. & Brady, J.F. A COMPARISON OF PERFORMANCES INVOLVING HEAD ROTATIONS ABOUT Y &

Z CRANIAL AXES IN A REVOLVING SPACE STATION SIMULATOR. Aerospace Med., Nov. 1966, ,3(ll),

1152-1157. (Manned Spacecraft Center, NASA, Houston, Tex.).

A Manned Revolving Space Station Simulator was used to investigate the disorientation and

resultant performance degradation that occur when head turns are made in planes inclined to

the spin plane. It was found that during rotation Y axis head turns were less traumatic than

Z axis head turns. At 12.2 rpm, Ss were able to perform satisfactorily with head 
movements

at 45' to the spin plane when made about the Y axis but not about the Z axis. This suggests

that in spacecraft to be rotated for the purpose of creating an artificial gravity displays

arranged vertically within 45
° 
of visual centerline on leading or trailing bulkheads would

be desirable.
R 13

28,587
McConvlle, J.T. & Hertzberg, H.T.E. A STUDY OF ONE-ANDED LIFTING. FINAL REPORT. 

Contract

AF 33(616) 6792, Proj. 7184, Task 718408, 
AMRL TR 66 17, May 1966, 

2
4pp. USAF Aerospace

Medical Research Labs., Wright-Patterson AFB, Ohio. (Antioch College, Yellow Springs, Ohio).

This research study is intended to aid in establishing 
realistic criteria for size and

weight of industrial packages. Size and weight, objective and subjective 
factors that poten-

tially affect human weight-lifting, and proper approach 
to the design of Industrial loads are

discussed. Additional programs of Investigation that would 
clarify other aspects of the prob-

lem are outlined. This study examined the interaction of 2 varlables--weight 
and width--of

one-handled, symmetrical boxes that a sample of 30 adult males were 
able to lift from the

floor to a table 30 Inches high. No carrying was Involved. The subject sample was chosen to

be a reasonable representation by height 
and weight of the U.S. Air Force population. 

All

lifts were made with the preferred hand 
under "ideal" laboratory conditions. 

Box width was

varied from 6 to 32 inches. The maximum 
weight of box that Ss were able to lift varied 

ln-

early, but inversely, with the width of the box. From 
this sample, the maximum weight that

95% of the population would be able to lift--but 
not necessarily carry--can be expressed by

a linear equation: Y = 60 - X, where Y is the weight (In pounds) of 
the package to be lifted

and X Is the width (in Inches). The numerical 
values of this formula provide a recommended

upper limit on the design of industrial or 
military equipment which must be lifted under 

Ideal

conditions. If the expected conditions of use are less than 
ideal, or If carrying for appre-

ciable distances Is likely to be necessary, reasonable 
reductions in weight, or size, or both

should be made by the manufacturer.
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28,588
Harris, C.W., Shields, J.L. & Hannon, J.P. ACUTE ALTITUDE SICKNESS IN FEMALES. Aerospace

Med., Nov. 1966, I.(11), 1163-1167. (USA Medical Research & Nutrition Lab., Fitzsimmons

Army Hospital, Denver, Colo.).

An evaluation of symptomatic responses of 8 college females to high altitude exposure was

conducted at Pikes Peak, Colorado (altitude 14,110 ft.). Significant illness occurred during

the first 4 days at altitude, with the predominant complaints being headache, drowsiness,

fatigue and insomnia. Only minimal gastrointestinal and cardiorespiratory symptoms were

noted. A reduction in blood pressure and elevation of resting pulse and respiratory rate 
was

observed. The electrical activity and x-ray appearance of the heart remained within normal

limits during the 10-week stay. Menstrual changes at altitude consisted of decreased flow In

5 girls. The response of several medications given for the symptoms of altitude sickness was

evaluated.
N 27

28,589

Cardus, D. EFFECTS OF 10 DAYS RECUMBENCY ON THE RESPONSE TO THE BICYCLE ERGOMETER TEST.

Aerospace Med., Oct. 1966, 37(10), 993-999. (Texas Rehabilitation & Research Institute,

Houston, Tex.).

. Eleven healthy men were submitted to 3 periods of 10 days bed recumbency with Intervening

3-week periods of normal activities. In one of the bed recumbency periods the Ss were submit-

ted to bed rest alone. In another period, half of the Ss followed a program of muscular exer-

cises with limited movement and the other half a program of Intermittent venous occlusion In

the lower extremities. In the third bed recumbency period, the treatments were switched. Bi-

cycle ergometer tests were conducted before and after bed recumbency periods. Heart rate, pul.

monary ventilation and metabolic gas exchange measurements were done at different work 
load

levels. After bed recumbency the heart rate at rest and during exercise was higher than be-

fore bed recumbency. The oxygen intake at the heart rate of 160 was diminished after bed re-

cumbency. No changes were observed In pulmonary ventilation, frequency of breathing and me-

chanical efficiency. The effect of muscular exercises and intermittent venous occlusion as

preventative treatments for the altered heart rate response observed after bed recumbency seem-

ed to be different for the 2 groups of Ss. Possible interpretations of this observation are

discussed.
R 1

28,590

Glenn, W.G. & Garcia, C.F. NORMAL HUMAN SERUM PARAMETERS FOR SIMULATED ALTITUDE AND AERO-

SPACE FLIGHTS. I. ESTIMATION OF CHANGE IN SERUM PROTEIN CONCENTRATION. Aerospace Med., Oct.

1966, I7(10), 1000-1003. (USAF School of Aerospace Medicine, Brooks AFB, Tex.).

In future aerospace flights, it should be and will be essential to establish that changes

In serum protein concentration over time are outside the expected changes under normal stress.

Such information cannot be obtained from normal range values. From 240 samples, representing

3 serum samples per week on each of 20 male Ss for 4 weeks, serum protein determinations 
coup-

led with statistical treatment established that with 95 per cent confidence, 95 percent 
of the

differences between serum protein concentrations on the same S under normal stress will 
be

within ±1.57 per cent protein of the previous concentration. These data are based on a longi-

tudinal sampling of a male population selected by criteria appropriate for aerospace endeavors,

The data are pertinent for comparison with studies of human sera from Ss exposed to simulated

altitude and aerospace flights in the absence of longitudinal preflight characterization.

R5
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28,591
Glenn, W.G. & Marable, IlW. NORMAL HUMAN SERUM PARAMETERS FOR SIMULATED ALTITUDE AND AERO-
SPACE FLIGHTS, II. ESTIMATION OF CHANGE IN ALBUMIN, GAMMA GLOBULIN, ALBUMIN/GAMMA GLOBULIN
RATIO, AND A/G RATIO. Aerospace Med., Oct. 1966, I.(10), 1004-1007. (USAF School of Aero-
space Medicine, Brooks AFB, Tex.). 0

This report provides essential guidelines whereby the flight surgeon remotely monitoring
sera from Ss exposed to simulated altitude or from astronauts can determine when a subject Is
undergoing statistically significant changes In serum values, Especially are these guidelines
needed In the absence of a longitudinal pre-flight study of the subject(s). Albumin andy Vlo-'
bulin concentrations, albumln/y globulin ratios, and albumin/globulln ratios, are considered
for a population sampling of 20 normal males, each contributing 3 samples a week for 4 weeks.
The result Is a tolerance Interval on each variable which includes 95 per cent of the changes-
with 95 per cent confidence - between 2 readings taken on different days on a given Individual.
B 14

28,592
Smith, K.J. NUTRITIONAL EVALUATION OF A PRECOOKED DEHYDRATED AND BITE-SIZED COMPRESSED FOOD
DIET AS SOLE SOURCE OF NUTRIMENT FOR SIX WEEKS. FINAL REPORT. Contract AF 33(657) 11716,
ProJ. 7164, Task 716405, AMRL TR 66 3, July 1966, 37Pp. USAF Aerospace Medical Research
Labs., Wright-Patterson AFB, Ohio. (Miami Valley Hospital, Dayton, Ohio).

A series of experiments has been designed to determine the water, energy, and protein re-
quirements of man under various simulated aerospace conditions. The 42-day experiment re-
ported herein was designed to evaluate nutritionally an experimental diet composed of pre-
cooked dehydrated and bite-sized compressed foods. Organoleptlcally, the experimental diet
was highly acceptable. The food Items did not become less acceptable after having been
served repeatedly or a long period of time. The nutritional balance data show that the ex-
perimental diet was highly utilIzed and that It efficiently maintained the Ss for the aura-
tion of the experiment. The confinement of the Ss for 28 days In the Aerospace Medical Re-
search Laboratories Life Support Systems Evaluator dId not affect S body weight, nutrient
balance, digestion, or water balance. No abnormal hematological or physiological measure-
ments were recorded as a result of subsisting on the experimental diet.
R 19

28,593
Denison, OM., Ledwith, F. & Poulton, E.C. COMPLEX REACTION TIMES AT SIMULATED CABIN ALTI-
TUDES OF 5,000 FEET AND 8,000 FEET. Aerospace Med., Oct. 1966, 37(10), 1010-1013. (RAP
Institute of Aviation Medicine, Farnborough, Hunts, England).

Light work was performed on a bicycle ergometer in a decompression chamber while carrying
out spatial transformations on pictures of a man In I of 4 orientations. At a pressure
equivalent to a height of 8,000 ft., 4 laboratory personnel breathing air started by respond-
ing more slowly and more variably (p<.0

2 
in each case) than 4 matched personnel breathing an

enriched mixture providing the sea-level partial pressure of 02, while 3 out of 10 appren-
tices started by responding randomly. Even at 5,000 ft., 8 apprentices started by responding
more slowly (p<.05) than 9 matched apprentices breathing the enriched mixture. After prac-
tice these relatively mild degrees of hypoxia had no reliable effect upon performance.
Conclusion: mild hypoxia affected performance while the task was being learned, but not after
practice.
R 12

28,594
Shepherd, R.J. DYNAMIC CHARACTERISTICS OF THE HUMAN AIRWAY AND THE BEHAVIOR OF UNSTABLE
BREATHING SYSTEMS. Aersce Med., Oct. 1966, 12(10), 1014-1021. (Chemical Defence
Experimental Establishment, Ministry of Defence, Salisbury, England).

Experiments Involving rapid repetitive Interruption of airflow In man, and the behavior of
electrical and mechanical analogues of the respiratory tract are discussed In relation to the
problem of unstable breathing systems. The Impedance characteristics of the human respirato-
ry system (total Impedance, phase shift, damping ratio, and resonant frequency) are defined,
and the Influence of these mechanical characteristics on externally Imposed oscillations is
considered. The adverse effects of an unstable breathing system are discussed, and possible
modifications In the breathing system that would reduce instability are examined from the hu-
man standpoint. The design of a 'test-rig" to simulate the human element of the unstable sys-
tem Is briefly considered.
B 23

28,595
Maulsby, R.L. ELECTROENCEPHALOGRAM DURING ORBITAL FLIGHT. Aerospace Med., Oct. 1966, 17(10),

1022-1026. (Physiology Dept., Baylor University College of Medicine, Houston, Tax.).

The electroencephalogram of Command Pilot Frank Borman was recorded continuously during the

first 2 days of the Gemini VII flight In December, 1965. This first U.S. attempt to record

EEG during orbital flight was designed to study sleep cycles during flight and to assess the

effect of "weightlessness" upon the electrical activity of the brain. This report gives the

technique used and the preliminary results of visual Interpretation of the record. The recor-

ding was of good technical quality. The 2 sleep periods which occurred during the record were

evaluated visually for depth of sleep versus time on a minute-to-minute basis. The first

sleep period was found to be Inadequate In terms of depth and length, but the second sleep

period was normal. The tracing during the alert state, Including ascent and orbital fl1ht,

showed no pathological changes and no definite alterations which could be attributed to

"welghtlessness". It Is concluded that these preliminary results confirm the view that orbi-

tal flight has no apparent deleterious effect on cerebral functions.

R4

28,596
Hauty, G.T. & Adams, T. PHASE SHIFTS OF THE HUMAN CIRCADIAN SYSTEM AND PERFORMANCE DEFICIT
DURING THE PERIODS OF TRANSITION: II. WEST-EAST FLIGHT. Aerospace Med., Oct. 1966, .7(10),
1027-)033. (Psychology Dept., University of Delaware, Newark, Del. & Physiology Dept.,
Michigan State University, East Lansing, Mich.).

At periodic Intervals throughout the day, biomedical assessments were made during the
week prior to jet flight to Rome, throughout a 12-day layover period In Rome, and during the
week following return to Oklahoma City. Completion of the primary shift of phase of the
circadian periodicity manifested by Internal temperature and heart rate required from 4-6
days and 6-8 days, respectively. Increase In subjective fatigue occurred during the primary
period of transition and following return to the environment of origin but psychological
performance was not Impaired to any statistically significant extent during either of these
periods. Compared to the time lag of the physiological phase shift, the duration of subjec- 0
tive fatigue was very short. Comparison of these results with those obtained from a previous
East-West flight did not reveal striking bidirectional differences save for the possible
exception of psychological performance which was significantly Impaired In the case of the
East-West flight.
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28,597
Lane, N.E. ANALYSIS OF QUALITATIVE DATA IN THE BIOLOGICAL SCIENCES. Aerospace Med., Oct.
1966, 37(10), 1033-1036. (USN School of Aviation Medicine, Pensacola Air Station, Fla.).

The development of computers has made possible the analysis of the complex interrelation-
ships of relatively large numbers of variables. In order to use regression or multiple
correlation techniques, the data from these variables must be meaningfully quantified. The
raw data in medical and biological studies, however, are often expressed as categories (such
as diagnoses) or in purely qualitative form (such as the presence or absence of a symptom).
This paper describes a method of converting such categorical or qualitative data into a
series of so-called "pseudo-variables," which permits their Inclusion in correlational analy-
sis and prediction studie. Examples illustrate the method as applied to a study of the
relationships of occupation and cholesterol level. Extensions of the technique and additional
applications are suggested.
R6

28,598
Brigden, W.H. & Roman, J. FLIGHT RESEARCH PROGRAM: IV. A SMALL GAS ANALYZER FOR AEROSPACE.
Aerospace Med., Oct. 1966, *I(l0), 1037-1040. (Flight Research Center, NASA, Edwards AFB,
Calif.).

Miniaturized mass spectrometers suitable for medical work are new. Indeed, the feasibility
of the concept is not generally acknowledged. Because of this, the NASA Flight Research Cen-
ter double-focusing mass spectrometer was extensively tested in the laboratory. The instru-
ment weighs 28 lbs. and measures 10 x 10 x 11 in. in a configuration suitable for use In
spacecraft. It can continuously monitor the partial pressure of 12 gases with a response
time of from 30 to 50 msec. It can scan the entire mass range from mass 3 to mass 100 with
considerably longer response time. Simplicity of operation, accuracy, and stability of this
mass spectrometer make it highly suitable for medical work, not only in the laboratory but
in flight as well. In its present form, it Is not suitable for determining the presence of
trace components.

28,599
Macklin, M. WATER HANDLING IN THE ABSENCE OF GRAVITY. Aerospace Med., Oct. 1966, f700),
1040-1045. (Thompson Ramo Wooldridge Incorporated, Redondo Beach, Calif.).

The problem of collecting humidity control condensate, urine and feces; controlling water
flow In showers; and washing clothes in the absence of gravity are discussed In terms of the
practical and theoretical problems in space vehicles due to the absence of gravitational
field. For use in the absence of gravity 2 approaches for air-water separation are described:
creation of a centrifugal force field with rotation, or the use of static impingement separa-
tion. Examples of the former are cyclone separators and rotating impeller separators. The
latter types include sponge and wick separators and the recently developed packed bed, porous
plate water separator. The static separators are particularly attractive since they require
a minimum of power and have high Inherent reliability. An analysis of the porous plate
separator is presented in terms of dimensionless numbers.
R 17

28,600
Prescott, E.J. & Wortz, E.C. METABOLIC COSTS OF UPPER TORSO EXERCISES VS TORQUE MANEUVERS
UNDER REDUCED-GRAVITY CONDITIONS. Aerospace Med., Oct. 1966, jj(10), 1046-1049. (AiResearch
Manufacturing Company, Garrett Corporation, Los Angeles, Calif.).

The object of the present study was to determine whether metabolic requirements for upper
torso activity under reduced-gravity conditions would parallel those for walking under
reduced-gravity conditions. The results showed that torque maneuvers Increased 02 consump-
tion as the force of gravity was reduced, but that exercises caused no significant change In
O consumption with changes in the level of the force of gravity. Also, no significant
difference was observed between 02 consumption at rest at I g and at rest at reduced gravity.
The observed differences In metabolic rate during exercise as opposed to those during torque
maneuvers lead to the tentative conclusion that metabolic work penalties usually reported
for low-traction environments apply to external work only.
R8

28,601
Stevens, P.M., Lynch, T.N., Johnson, R.L. & Lamb, L.E. EFFECTS OF 9-ALPHAFLUROHYDROCORTISONE
AND VENOUS OCCLUSIVE CUFFS ON ORTHOSTATIC DECONDITIONING OF PROLONGED BED REST. Aeoum
Med., Oct. 1966, jj(o0), 1049-1056. (USAF School of Aerospace Medicine, Brooks AFB, Teax.).

The effects of 9-alphaflurohydrocortisone and venous occlusive cuffs on the plasma volume
and orthostatic tolerance were evaluated following 28 to 78 days of bed rest. In 5 Ss the
plasma volume and orthostatic tolerance were decreased after 29 days of bed rest, and no
further change occurred up to 50 days. Venous occlusive cuffs inflated around the upper
thighs of 4 Ss for 16 hrs. a day during the last 2 days of a 30-day period of bed rest,
restored plasma volume but had no significant effect on orthostatic tolerance. Oral adminis-
tration of 9-FF 2 mg/day for 2 to 4 days following either 43, 53, or 74 days of bed rest
caused complete repletion of plasma volume, but orthostatic intolerance persisted.
R 19

28,602
Gibbons, H.L., Ellis, J.W., Jr. & Plechus, Judith L. MEDICAL FACTORS IN 1964/1965 FATAL
AIRCRAFT ACCIDENTS IN THE SOUTHWEST. Aerospace Med., Oct. 1966, U7(IO), 1057-1060. (US
Office of Regional Flight Surgeon, FAA, Fort Worth, Tax.).

A nationwide study of 1963 fatal general aviation accidents with a 309 sampling revealed
35.4% of the cases studied to have alcohol involvement. Medical investigation of fatal
general aviation accidents in the Federal Aviation Agency's Southwest Region during 1964 and
1965 revealed measurable blood alcohol in 30.8% of the cases studied. This represents a 72%
sampling of 162 fatal accidents. On 28% of the fatal accidents studied, blood alcohol was
over 50 mg per 100 ml. In 2 cases, otherwise unremarkable levels of hypoxia plus CO were
thought to have been potentiated by alcohol. The combined effects of drugs, fatigue, alcohol,
hypoxia, and other factors generally not recognized by an automobile-orientated public are
considered to be a significant hazard in air transportation.
R 10
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28,603
Blanc, C., Lafontaine, E. & Medvedeff, M. RADIOTELEMETRIC RECORDINGS OF THE ELECTROENCEPHAL-OGRAMS OF CIVIL AVIATION PILOTS DURING FLIGHT. AeX2rosaQiU ., Oct. 1966, .7(10), 1060-1065.(Central Medical Dept., Compagnie Nationale, Air France, Paris, France).

Continuous radio telemetric recordings of the pilots' EEG activities have been obtainedon long duration flights between Paris and Rio de Janeiro. Many technical difficulties hadto be overcome before we could record EEG tracings of correct quality without too manyartifacts. Today, brain radiotelemetry provides us with an objective method allowing thestudy of neurophysiological wakefulness of pilots during flight.
R2

28,604
Vogt, F.B, AN OBJECTIVE APPROACH TO THE ANALYSIS OF TILT TABLE DATA. AerosPace Med., Dec.1966, Jj(12), 1195-1204. (Texas Rehabilitation & Research Institute, Texas Medical Center,
Houston, Tex.).

An objective approach for the analysis of data from tilt table studies Is presented.Utilization of mInute-by-mInute measurements of heart rate and blood pressure during a tilttable procedure forms the basis for definition of measurements and derived values whichrepresent an expression of the tilt response of an Individual. The analytic techniqueutilizes computers to provide graphic displays, tabular displays, and statistical analyses.This analytic approach Is an attempt to provide a valid method to define the characteristicsof cardiovascular deconditioning resulting from bedrest, water Immersion, and space flight.Such objective and statistical expressions of the characteristics of tilt table data providea means to define the degree of deconditioning for a given test circumstance and allow com-parison of various tilt data with control data on the same subjects,
R 34

28,605
WhItted, J.H., Jr., Weaver, E.E. & Foley, J.P., Jr. DEVELOPMENT AND EXPERIMENTAL EVALUATIONOF AN AUTOMATED MULTI-MEDIA COURSE ON TRANSISTORS. FINAL REPORT. Contract AF 33(615) 2880,Proj. 1710, Task 171007, AMRL TR 66 142, Sept. 1966, IOSpp. USAF Aerospace Medical ResearchLabs., Wright-Patterson AFB, Ohio. (RCA Service Co, Radio Corporation of America, Camden,
N.J.).

A completely automated multi-media self-study program for teaching a portion of electronicsolid-state fundamentals was developed. The subject matter areas Included were fundamentaltheory of transistors, transistor amplifier fundamentals, and simple mathematical analysisof transistors including equivalent circuits, parameters, and characteristic curves. Themedia included a tape slide audio-visual presentations, a programmed text, a cued text, asound movie, a workbook, and a RCA transistor trainer. A controlled experiment was conducted,comparing the effectiveness of the self-sufficient multl-medla materials, with a conventionalInstructor/classroom presentation and existing self-study materials from Air ForceExtension Course institute. Even though the Instructor/classroom Ss received somewhat higherratio gain scores, on the average, then the multl-medla Ss, this difference was not signIfl-cant. Both of these modes were superior In effectiveness to the extension course materials.The principal measures of this effectiveness were a pre-test and a post-test made up of mul-tiple choice Items concerning the solid state theory covered.

28,606
Kublcek, W.G,, Karnegis, J.N., Patterson, RP., Witsoe, D.A., at al. DEVELOPMENT AND EVALUA-TION OF AN IMPEDANCE CARDIAC OUTPUT SYSTEM. nr2fg s Dec. 1966, 37(12), 1208-1212.(University of Minnesota Medical School, Minneapolis, Minn.

A 4 electrode Impedance plethysmographic system was developed which apparently monitorsright heart ventricular output. 2 band electrodes were placed around the S's neck, a thirdband around the thorax at the level of the xiphisternal joint, and the fourth around theabdomen, The upper neck electrode and abdomen electrode were excited by a 100 kHz constantsinusoldal current and the resultant voltage (impedance) changes occurring with the cardiaccycle were monitored from the Inner 2 electrodes. Stroke volume was calculated from theImpedance change Information using a formula relating Impedance changes to volume changesIn a conducting solid. A comparison study with simultaneous Impedance and dye dilutionmeasurements under rest and exercise conditions was carried out on I0 healthy young adultmales. Preliminary results Indicate that the Impedance method predicts relative changes(ratios) In cardiac output with an accuracy of ±16% with 95% confidence.
R8

28,607
Roman, J. & Brigden, WH. FLIGHT RESEARCH PROGRAM: V. MASS SPECTROMETER IN MEDICAL MONITOR-ING. Aerosace Ma.., Dec. 1966, IZ(12), 1213-1217. (Flight Research Center, NASA, EdwardsAFB, Calif.).

Mass spectrometers, traditionally large and complicated instruments, have been minia-turized and greatly simplified for the National Space Program. This recent development opensnew areas to medicine end to space medicine In particular. The principles of operation ofmass spectrometers will soon be Important to those engaged In physiological research or Inmedical monitoring. They are discussed In this paper. A summary of flight test data ob-tained with a small mass spectrometer In a jet aircraft Is presented.
R4

28,608
Wortz, E.C. & Prescott, E.J. EFFECTS OF SUBGRAVITY TRACTION SIMULATION ON THE ENERGY COSTS
OF WALKING. Aerospace Med., Dec, 1966, 3Z(12), 1217-1222. (AiResearch Manufacturing Com-
pany, Garrett Corporation, Los Angeles, Calif.).

A series of experiments was conducted to determine the effects of subgravity traction on
metabolic rates during walking on a treadmill. The simulated subgravity tractions were 1/4
g, 1/6 g, and i/8 g on each of 2 simulators. Systematic reduction in the energy cost of
walking was observed with simulated reduction In S weight and traction. The change In energy
expenditure for simulated 1/6 g was found to be a 32% reduction for a 2 mph walk and 56%
reduction for a 4 mph walk for Ss wearing street clothing. A 3 dimensional analysis of
variance performed on the data revealed a significant interaction effect between the level of
traction simulated and the amount of work performed which suggests that the validity of
extrapolation of metabolic rate data will be heavily Influenced by the adequacy of simulation.
R7
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28,609
USAF Aerospace Medical Research Laboratories. PROCEEDINGS OF THE 2ND ANNUAL CONFERENCE ON
ATMOSPHERIC CONTAMINATION IN CONFINED SPACES 4 AND 5 MAY 1966. Contract AF 33(657) 11305,
Proj. 6302, AMRL TR 66 120, Dec. 1966, 314pp. USAF Aerospace Medical Research Lab., Wright-Patterson AFB, Ohio.

This report Is a complete compilation of the papers presented and the Proceedings of the
2nd Annual Conference on Atmospheric Contamination In Confined Spaces, sponsored by the
Aerospace Medical Research Laboratories and held In Dayton, Ohio on 4 and 5 May 1966. Major
technical areas discussed by the Invited speakers, members of the Open Forum, and Conference
attendees Included toxicology of space cabin materials, comparative toxicology and pathology
of oxygen, and the effects of oxygen on contaminant toxicity.
R Many

28,610
Clark, D.C. & Kroll, J. GENERAL PURPOSE AIRBORNE SIMULATOR - CONCEPTUAL DESIGN REPORT.
Contract NAS 4 607, NASA CR 544, Aug. 1966, 209pp. National Aeronautics N Space AdmInlstra.
tion, Washington, D.C. (Cornell Aeronautical Laboratory, Inc., Buffalo, N.Y.).

This report goes Into the various design considerations required for the airborne simula-
tor, namely: the longitudinal control loops, lateral-directional control loops, analog com-
puter aspects, estimated performance limits, and control system considerations. It Is felt
that a model-controlled system will obviate some of the faults (such as difficulty of call-
bration) of a response-feedback control system.
R9

28,611
Chase, G.A., Grave, C. & Rowell, L.B. INDEPENDENCE OF CHANGES IN FUNCTIONAL AND PERFORMANCE
CAPACITIES ATTENDING PROLONGED BED REST. Aerospace Med., Dec. 1966, 3Z(1

2
), 1232-1238.

(Boeing Company, Seattle, Wash.).

Eighteen young men were studied before and after 15 and 30 days bed rest to examine the
effects of absolute bed rest and recumbent exercise during bed rest on the pulse rate response
to submaximal work, cardiovascular functional capacity (max 002), physical work capacity, and
orthostatic tolerance. Changes In the submaximal pulse rate as a result of the conditions of
this study did not predict the trend In either the work capacity or max Vo2 whereas, changes
In work capacity occurred Independently of changes In max o2 and vice verse. The highest
802 attainable during exercise to exhaustion on a bicycle ergometer underestimated max 102
4 to 23 percent. When recumbent exercise was carried out during bed rest, the difference In
the highest Vo2 attainable on a bicycle ergometer and the max Vo2,was decreased after bed
rest by an Increment In 002 during the bicycle test. Unless max Vo2 was Increased during bed
rest, Ss had decreased adaptability to posture afterward.
R 37

28,612
Kaufman, W.C. & Pittman, JC. A SIMPLE LIQUID TRANSPORT COOLING SYSTEM FOR AIRCREWMEMBERS.
Aerospace Had., Dec. 1966, JZ(12), 1239-1243. (USAF Aerospace Medical Research Lab., Wright-
Patterson AFB, Ohio).

A water-cooled vest through which Icewater was circulated, was evaluated as a means of
reducing thermal strain in aircraft operated In hot humid climates. In 2 hour exposures to
an environment of 46.5 C with a water vapor pressure of 15mm. Hg, the vest reduced sweat
production by 59%. Relative thermal comfort was provided by melting 2 to 3 kg Ice per
manhour.
R 12

28,613
Batteau, D.W., Fisher, H.G., Robinson, H. & van Lennep, W. A STUDY OF ACOUSTICAL MULTIPATH
SYSTEMS. SECTION I. THEORY AND PROGRAM. SECTION II. SUBJECTIVE TESTING. SECTION IIo APPARA-
TUS AND DEVICES. FINAL REPORT. Contract NONR 494(00), June 1966, 43pp. USN Office of Naval
Research, Washington, D.C. (Mechanical Engineering Dept., Tufts University, Medford, Mass.)

This document Is concerned with an Investigation of the effects of multiple paths on acou.
stical signals as related to speech recognition and Improvement of signal-to-noise ratios.
The first section Is concerned with theory, the second section with the subjective testing
program, and the third with the devices and apparatus used In the experiments.

28,614
McCally, M., Piemme, T.E. & Murray, RH. TILT TABLE RESPONSES OF HUMAN SUBJECTS FOLLOWING
APPLICATION OF LOWER BODY NEGATIVE PRESSURE. Aerospace Med., Dec, 1966, ,J(12), 1247-1249.
(USAF Aerospace Medical Research Labs., Wright-Patterson AFB, Ohio).

Orthostatic tachycardla and hypotenslon are known consequences of bed rest In normal Ss.
This response Is felt to follow from the reduction In plasma volume accompanying the salt
and water diuresis of recumbency. Similar effects are felt to result from zero gravity dur-
ing manned space flight. Lower body negative pressure (LBNP) has been suggested as a counter-
measure to such adverse effects of weightlessness. Tilt table test responses were measured
In 6 Ss after exposure to 2 conditions of LBNP. 6 hours of Intermittent (1 min. on, 1 min.
off) LBNP (55 mm. Hg) prevents the orthostatic tachycardla of 6 hours of bed rest. A con-
tinuous 90 min. LBNP (30 mm. Hg) exposure Improves the tilt response to better than control
values. These data support the proposal that LBNP may be useful in maintaining the ortho-
static tolerance of confined and weightless astronauts.
R7

28,615
Borsky, P.N. COMMUNITY REACTIONS TO SONIC BOOMS IN THE OKLAHOMA CITY AREA. VOLUME 1i.
QUESTIONNAIRES. APPENDIX TO VOLUME I1. FINAL REPORT. Contract AF 33(657) 11148, ProJ. 7231,
Task 723103, AMRL TR 65 37, March 1966, 58pp. USAF Aerospace Medical Research Labs.,
Wright-Patterson AFB, Ohio. (National Opinion Research Center, University of Chicago, New
York, N.Y.).

This appendix (see also HEIAS 26,142) contains samples of questionnaires used during the
Interviews that took place from February to July 1964 In the Oklahoma City, Oklahoma, area.
That area was repeatedly exposed to sonic booms generated to simulate overpressure levels

that are expected for supersonic transport overflights. The schedule provided for 8 sonic
booms per day. During the 6-month period, almost 3,000 local residents were Interviewed 3
times to determine the nature and extent of their reactions to the sonic booms.
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28,616
Plemme, T.E., McCally, M. & Hyde, A.S. RENAL RESPONSE TO +G GRADIENT ACCELERATION IN MAN.
Aerospace Med., Dec. 1966, 12(12), 1253-1256. (USAF Aerospace Medical Research Labs.,
Wright-Patterson AFB, Ohio).

Weightlessness is accompanied by an hyposthenuric diuresis and consequent loss of total
blood volume. This response is presumably mediated by atrial stretch receptors sensing en-
gorgement of the central circulation consequent to the loss of the gravitational hydrostatic
column of blood. On-board, short radius centrifugatlon has been suggested as a counter-
measure to this adverse effect of zero gravity. Effectiveness of a countermeasure rests
upon the demonstration of antidiuresis and retention of fluid volume. 5 water loaded Ss have
been exposed to short radius +Gz acceleration of graded magnitude up to 3G. Free water
clearance decreased with increasing G-load from a control mean of +2.8 cc/min to -0.5 cc/min
at 3G. Creatinlne clearance was unaffected as a function of acceleration. The results imply
that acceleration impairs the ability to excrete a water load, and further, that the response
is mediated by antidiuretic hormone. This Is to be expected on the basis of the Henry-
Gauer blood volume control mechanism. The results do not Imply that acceleration is the best
method of achieving blood volume control during space flight. Other methods of peripheral
pooling of blood require investigation.
R 28

28,617
Hauty, G.T. & Adams, T. PHASE SHIFTS OF THE HUMAN CIRCADIAN SYSTEM AND PERFORMANCE DEFICITDURING THE PERIODS OF TRANSITION: III. NORTH-SOUTH FLIGHT. Aerospace Med., Dec. 1966,-2(12),
1257-1262. (University of Delaware, Newark, Del. & Michigan State University, East Lansing,
Mlch.).

At periodic intervals throughout the biological day, biomedical assessments were made for
a week prior to jet flight to Santiago, for 12 days In Santiago, and for a week following
return to Washington, D.C. From a comparison of these data with those obtained from the
East-West and West-East flights, the following conclusions were drawn: While the East-West
and West-East flights effected a primary shift of phase of circadian periodicity manifested
by the physiological functions, the North-South flight did not. This latter flight, however,
did produce a significant increment of subjective fatigue as did the other 2 flights but was
not followed by a significant performance deficit.
R6

28,618
Zumoff, B. & Smith, S.M. EVALUATION OF VASOMOTOR INSTABILITY BY MEANS OF THE BLOOD PRESSURE
RESPONSE TO CAROTID SINUS PRESSURE. Aerospace Med., Dec. 1966, I7(12), 1262-1266. (USAF
Flight Surgeon's Office, Lackland AFB, San Antonio, Tex.).

The blood pressure response to carotid sinus pressure was studied in normal Ss and in Ss
with vasomotor instability, In an effort to delineate quantitative criteria for separating
the latter group from normals. It was found that the diastolic blood pressure response was
of no diagnostic value whereas a useful distinction could be made on the basis of the sys-
tolic blood pressure response. 46% of the abnormals fell outside the normal range (mean ±
2 S.D.). It Is concluded that any S whose systolic blood pressure falls 36 mm. Hg or more,
after pressure on either carotid sinus, can be considered as manifesting vasomotor Instabil-
ity.

28,619
McIver, R.G. & Kronenberg, R.S. TREATMENT OF ALTITUDE DYSBARISM WITH OXYGEN UNDER HIGHPRESSURE; REPORT OF THREE CASES. Aerospace Med., Dec. 1966, R7(12), 1266-1269. (USAF School
of Aerospace Medicine, Brooks AFB, Tex.).

3 new cases of altitude decompression sickness not responding to descent to ground level
are reported, They were treated effectively with a 100% 02 breathing 41.4 psia. Pressure of
relief of symptoms for all known instances in which increased barometric pressures were used
for treatment are compared. There are indications that other factors in addition to thephysical presence of bubbles are involved in the production of symptoms.
R 16

28,620
Levinson, J. ONE-STAGE MODEL FOR VISUAL TEMPORAL INTEGRATION. J. Ot. Soc. Amer., Jan. 1966,
5j(l), 95-97. (Bell Telephone Laboratories, Inc., Murray Hill, N.J.).

Many characteristics of visual temporal integration, found in both psychophysics and
physiology, have been thought of as arising from a number of cascaded integrations, or ex-
ponential delays. As an alternative, a single process Is proposed which has a temporal
response Identical with that of the many-stage model. This process is readily visualized as
taking place within a single receptor cell. It consists of a number of subprocesses, the
number being proportional to the number of photons absorbed, Each subprocess consists of 3
steps: a) Initiation by photon absorption; b) counting of a series of random events; and c)
emission of a signal when the count reaches a specific number. Response is taken to be the
summation of all the signals produced by the subprocesses. Temporal delay and spread of the
response Is entirely attributed to the time required to accumulate the independent random
events of step (b). Possible physiological correlates of the 3 steps are touched on, but
only speculatively.
R9

28,621
Rushton, W.A.H. & Gubisch, R.W. GLARE: ITS MEASUREMENT BY CONE THRESHOLDS AND BY THE
BLEACHING OF CONE PIGMENTS. J. Opt. Sc. Amer._ Jan. 1966, .5h(l), 104-110. (Physiological
Lab., University of Cambridge, Cambridge, England).

The visual threshold of the fovea Is raised by a surrounding "glare" ring of bright light.
If this is due entirely to scattered light, then the equivalent uniform background that
raises the threshold equally will bleach the cone pigments equally. The equivalence of
bleaching was measured by 2 different techniques: retinal densitometry, and the effect on
subsequent dark adaptation. Both agree that the background which matches the glare in
raising the threshold for foveal cones also matches it (correct to 0.1 log unit) in bleaching
the pigment In those same cones.
R 19
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28,622
Connors, Mary M. EFFECT OF WAVELENGTH AND BANDWIDTH OF RED LIGHT ON RECOVERY OF DARK ADAPTA-
TION. J, Opt. S.o, Amer., Jan. 1966, Jj(l), 111-115. (USN Medical Research Lab., New
London Submarine Base, Groton, Conn.).

Recovery curves were run following I- and 5-min. adaptation to wavelengths ranging from
595 to 670 mps taken at 15-mv intervals at a luminance of 100 ft.-L. The effects of near-
monochromatic and broad bandwidths were investigated. Recovery curves are In terms of time
necessary to return to a predetermined dark-adapted threshold and to stated values above
that threshold, After I min. of adaptation to a light of 610m', recovery Is faster than af-
ter exposure to an equally bright light of 595 m. Lengthening the wavelength causes no
further reduction in recovery time. After 5 min. of similar adaptation, recovery time is
progressively shortened by lengthening the wavelength to 640 mp. Further increases in wave-
length result in recovery times equivalent to those of the 640-mp adaptation. Spreading the
bandwidth from near monochromatic to 30 mg has no effect on subsequent recovery, although
further broadening the bandwidth to include the shorter wavelengths results in reduced
sensitivity for the 595-m setting. These findings are consistent with luminosity theory.
R8

28,623
Bratfisch, 0. A FURTHER STUDY OF THE RELATION BETWEEN SUBJECTIVE DISTANCE AND EMOTIONAL IN-
VOLVEMENT. Rep.Number 208, May 1966, llpp. Psychological Labs., University of Stockholm,
Stockholm, Sweden.

3 groups of altogether 65 Ss were instructed to estimate, in 3 experiments, a total number
of 30 different Inter-city distances with Stockholm as the center. In another part of the
experiments the same Ss estimated the degree of emotional Involvement which they would ex-
perience In things happening In the various cities. Emotional Involvement was found to be
Inversely proportional to the square root of subjective distance, when other variables were
kept constant, and the result of a previous study by Ekman and Bratfisch Is thus further con-
firmed.
R 13

28,624
Thomas, J.P. BRIGHTNESS VARIATIONS IN STIMULI WITH RAMP-LIKE CONTOURS. J. Oat. Soc. Amer.,
Feb. 1966, 5j(2), 238-242. (Psychology Dept., University of California, Los Angeles, Calif.)

Perceived brightness was measured at several points on stimuli bounded by luminance ramps.
As the ramps widen, the perceived contrast between stimulus and background decreases, al-
though objective contrast Is unaffected. The rate of decrease varies from one part of the
stimulus to another, and complex variations in perceived brightness, including Mach bands,
occur. A von Bekesy-type model accounts for many features of the data.
R7

28,625
Wasserman, G.S, BRIGHTNESS ENHANCEMENT IN INTERMITTENT LIGHT: VARIATION OF LUMINANCE AND
LIGHT-DARK RATIO. J. Got. Sc. Amer., Feb. 1966, r&(2), 242-250. (Psychology Dept.,

Massachusetts Institute of Technology, Cambridge, Mass.).

The effects of varying luminance and light-dark ratio (LDR) on the brightness enhancement
of an Intermittent light were Investigated. The enhancement observed In this experiment with
a train of flashes displayed the same functional relationships as the brightness enhancement
found with a single flash. In both cases, Increasing luminance Increases brightness enhance-
ment and decreases the optimal flash duration until an optimal luminance is reached, where-
upon further Increases In luminance have an opposite effect. Varying the LOR, which Is the
same as varying the flash duration Independently of the repetition rate, Increased the
optimal repetition rate, while optimal flash duration and enhancement magnitude remained
Invariant. Interactions among the flashes were observed and appeared to be manifestations
of backward and forward masking among the flashes In a train.
R 12

28,626
Erickson, R.A. VISUAL SEARCH EXPERIMENT: NOISE PERSISTENCE, ACUITY, RESPONSE TIME. J. Opt.
So. Amer., April 1966, 5j(4), 491-498. (USN Ordnance Test Station, Bureau of Naval
Weapons, China Lake, Calif.).

Search time In a static, structured field has been measured In noise-free displays and In
displays containing visual noise similar to that found on a TV monitor operating at 2 frame
rates--26 and 5.2 pictures/sec. Search time Increased significantly when the "fast" noise
(26 frames/sec) was added to the display and Increased even more In the "slow" noise condi-
tion (5.2 frames/set). After 10 sec of search, the probability of detection with no noise
was 0.94; It dropped to 0.85 In the fast-noise condition, and dropped to 0.78 with the slow
noise. The observers were also given tests of foveal acuity, peripheral acuity, eye domi-
nance, response time, and speed on a card-sorting task Involving search. Neither peripheral
nor foveal acuity correlated significantly with search time, a fact attributed to the
restricted range of variables and possibly to the use of different test objects in the tests.
As determined by the Miles ABC color test, eye dominance was not a significant factor In
searching. Although performance on the card-sorting task correlated significantly with
search performance, the relationship Is not strong enough to predict search performance
accurately from card-sorting scores. The significant correlations of response times with
search times are thought to be Indicative of the mental processing and decision time common
to both tasks.
R 11

28,627
Watrasiewicz, B.M. SOME FACTORS AFFECTING THE APPEARANCE OF THE MACH BANDS. J..oc.

her., April 1966, 5.6(4), 499-503. (Applied Optics Section, Imperial College, London,

England).

Some measurements are given which show the Influence of retinal Illumlnance, wavelength,

object contrast, and plane of polarization on the Mach bands. Some theoretical models

(including numerical computations) are discussed,
R 15
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28,628
Takasaki, H. LIGHTNESS CHANGE OF GRAYS INDUCED BY CHANGE IN REFLECTANCE OF GRAY BACKGROUND.
J. Opt. Soc. Amer., April 1966, 56(4), 504-509. (US National Bureau of Standards, Washing-
ton, D.C.).

A relatively small gray sample looks lighter (darker) when it Is placed on darker (lighter)
background. This phenomenon Is an example of the well-known contrast effect. The purpose of
this paper Is to make a quantitative determination of the effect, and to derive a formula for
It. For any given gray sample and gray surround on the left side, the observer was Instruct-
ed to choose, for the different gray surround on the right, a different gray sample appearing
as light as that on the left. It was found that sample lightness changes rapidly with re-
flectance when sample reflectance is close to that of the background. This effect was named
the "crispening effect." Several models (von Kries coefficient law, Hurvich-Jameson Induc-
tion) were tried, but none of them reproduced the experimentally discovered crispening effect
A fairly successful empirical formula was developed by adding a term for the crispening
effect to the formula for the induction theory.
R5

28,629
Lit, A. & Hamm, H.D. DEPTH-DISCRIMINATION THRESHOLDS FOR STATIONARY AND OSCILLATING TARGETS
AT VARIOUS LEVELS OF RETINAL ILLUMINANCE. J. Opt. Soc. Amer., April 1966, .5(4), 510-516.
(Southern Illinois University, Carbondale, I11.).

Equldistance settings were obtained for stationary and oscillating targets presented In
"real depth" at scotopic and photopic levels of retinal illuminance. The data have been
analyzed in terms of the effects of retinal illuminance and target velocity on both the con-
stant and variable errors of the settings. The results show that both stimulus variables
have a systematic effect on the stereoscopic threshold: The variability of the settings pro-
gressively Increases as either the retinal illuminance is decreased or the target velocity
is Increased. Their effects on the constant errors are less systematic: The localization
error Is smallest for stationary and slowly oscillating targets, particularly at high levels
of retinal Illuminance. The curves relating stereoscopic threshold angle and level of retinal
illuminance for both stationary and oscillating targets exhibit the typical discontinuity
predicted by the duplicity theory of vision. The discontinuities occur at progressively
higher values of retlnal-illuminance level as target velocity is increased, in quantitative
agreement with expectations based on the Bunsen-Roscoe-Bloch law. The curves are progressive
ly displaced upward as target velocity is increased. The results are discussed in relation
to data obtained In earlier experiments on stereoscopic acuity and on the Pulfrich stereo-
phenomenon.
R 12

28,630
Cole, B.L. & Brown, B. OPTIMUM INTENSITY OF RED ROAD-TRAFFIC SIGNAL LIGHTS FOR NORMAL AND

PROTANOPIC OBSERVERS. J. Out. Soc. Amer., April 1966, 56(4), 516-522. (Victorian College
of Optometry, University of Melbourne, Melbourne, Australia).

Optimum intensities for a red road-traffic signal light have been determined for observers
with normal and protanopic color vision. The term optimum intensity is used to mean the
Intensity necessary to minimize the chance of not seeing the signal and also the time of
response. The experimental conditions simulated an 8-in.-diam. signal light viewed from 100
m against a sky with a luminance of about 1500 ft-L. Under these conditions the optimum in-
tensity was shown to be at least 83 cd and preferably 133 cd. Protanopes required about 4
times this intensity for the particular red filter used. For a sky of 3 x 104 ft-L luminance
a red signal should have Intensity of 160-260 cd. Protanopic drivers would require at least
a 600 cd Intensity. Surround screens were shown to improve the visibility of a red signal
for normal observers only when the intensity of the signal was less than optimum.
R I1

28,631
Baker, H.D, SINGLE-VARIABLE ANOMALOSCOPE MATCHES DURING RECOVERY FROM ARTIFICIAL RED
BLINDNESS. J. Opt. Soc. Aver., May 1966, 56(5), 686-689. (Psychology Dept., Florida State
University, Tallahassee, Fla.).

An anomaloscope was designed so that the full amounts of its red and green primaries could
be adjusted to match for a protanope. After a protanope had made that adjustment, Rayleigh
matches of red-green mixtures to yellow were made by a device in which the same percentage
of one primary was subtracted from the mixture as was added of the other. The Instrument
was used to study the proposition that protanomaly is an intermediate form of protanopia,
based upon the presence in the protanomalous trichromat of a diluted form of erythrolabe,
which is assumed to be absent altogether in the protanope. The technique was to generate
artificial protanopia In normal Ss by adaptation to very strong red light, and then to record
their Rayleigh matches during subsequent regeneration. The results indicate that something
more than dilution of erythrolabe is involved in protanomaly.
R 12

28,632
Patel, A.S. SPATIAL RESOLUTION BY THE HUMAN VISUAL SYSTEM. THE EFFECT OF MEAN RETINAL
ILLUMINANCE. J. Opt. Soc. Amer., May 1966, 56(5), 689-694. (Electrical Engineering Dept.,
Northwestern University, Evanston, 111.).

This paper reports experimental results showing the effect of mean retinal illuminance on
the modulation transfer function (MTF). The line spread function of the human visual system
was computed. The test pattern in which the luminance varied sinusoidally in the horizontal
direction was generated on the face of an oscilloscope by modulating the intensity of the
beam. The behavior of the system changes with the mean retinal illuminance. At the highest
mean retinal illuminance (1000 td) the MTF shows 2 peaks which gradually disappear at lower
mean retinal illuminances. The line spread function of the entire visual system also ex-
hibits a change In shape dependent on the mean retinal illuminance. In particular, what are
deemed inhibitory influences become less prominent at lower mean retinal illuminance. From
the line spread function of the optical part up to the retina, the line spread function of
the physiological part of the visual system is also evaluated. A common asymptote appears at
high frequencies when the characteristics are plotted in terms of absolute deviation from the
mean vs spatial frequency for threshold perception. The asymptote provides an upper bound
for the behavior of visual acuity at any retinal illuminance.
R 24
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28,633
Ball, R.J. & Bartley, S.H, CHANGES IN BRIGHTNESS INDEX, SATURATION, AND HUE PRODUCED BY
LUMINANCE-WAVELENGTH-TEMPORAL INTERACTIONS. J. Opt. Soc. Amer., May 1966, 56(5), 695-699.

(Michigan State University, East Lansing, Mich.).

Measurement of the brightness, hue, and saturation produced by 3 different narrow spectral
bands having dominant wavelengths of 500, 580, and 660 m, was made with intermittent inputs
having a rate of 9.8 cps. The PCF (pulse-to-cycle fraction) was I/4, and the luminance ranged
from 3319 candles/ft

2 
down to 0.3 candle/ft

2
. At the higher luminance levels, the 500-my

waveband produced the greatest brightness; the 660-mp waveband, the lowest; and the 580-m
waveband, an intermediate effect. As luminance decreased, the 3 bands finally became about
equally effective around 30 candles/ft

2
. A range of 200 to 30 candles/ft

2 
manifested the

greatest brightness index. Whereas brightness was above expectations under some conditions,

it fell below expectations under others. The intermittent Inputs also produced hue changes
and desaturation. Only the 500-np band produced large desaturation. When the 660-mp wave-
band was used and when luminance was high, hue shifts were toward colors expected of the

shorter wavelengths. Only I S experienced hue shifts for the 580-mp band; 3 of the 4 Ss
obtained hue shifts for the 500-mP band. The results here were complex.
R 19

28,634
Siegel, I.M., Graham, C.H., Ripps, H. & Hsia, Y. ANALYSIS OF PHOTOPIC AND SCOTOPIC 

FUNCTION

IN AN INCOMPLETE ACHROMAT. J. opt. Soc. Ame ., May 1966, 5&(5), 699-704. (Ophthalmology

Dept., New York University Medical Center, New York, N.Y.).

Spectral sensitivity and color vision tests were performed on a S who was totally color

blind at low photopic luminances, but exhibited hue discrimination at relatively high photopitc

levels. Chromaticity confusion loci showed that the residual color vision was abnormal; a

tritan defect was superimposed on the generalized reduction of cone sensitivity. Although

cone function was markedly depressed, a photopic spectral sensitivity curve was obtained for

the light-adapted fovea. Dark-adapted foveal measurements, on the other hand, gave a scotoplc

function almost identical to that of the dark-adapted periphery. However, it was possible to

demonstrate objectively that this S shifts fixation to an eccentric position under scotopic

conditions, i.e., the dark-adapted "foveal" results were, in fact, for a para-macular region.

Irrespective of the degree of light adaptation, cone function was not detectable in the

peripheral measurements.
R 20

28,635
Das, S.R. RECOGNITION OF SIGNAL COLORS BY A DIFFERENT SET OF COLOR NAMES. J. . Soc.

Amer., June 1966, 56(6), 789-794. (National Physical Laboratory, New Delhi, India).

Recognition of signal colors has been studied by statistics of use of names or red, yellow,

green, blue, and difficult, over a wide range of Illumlnance. Results have been compared

with those obtained by other authors. The International Commission on Illumination (CIE)

limits for red satisfy the experimental tests made on the basis of a color naming criterion;

this assures a high certainty of color recognition. The CIE limits for green are also satis-

factory, though the Incidence of blue" responses near the blue boundary of this green Is

moderately high, In the range of 25-35%. The green lImit of blue Is very diffuse In that the

Incidence of "blue" responses does not rise sharply; In fact, It does not rise at all across

the CIE green boundary for blue from the bluish-green region. Blue is not a very satisfact-

ory signal color. The use of "difficult" among the permissible color responses and the ab-

sence of "white" reveal that recognition of both desaturated blue and yellow is difficult.

R9

28,636
Shapiro, W.A. GENERALIZATION OF TRISTIMULUS COORDINATES. J. Opt. Soc. Amer., June 1966, 56
(6), 795-802. (Kearfott Systems Div., General Precision Aerospace, Wayne, N.J.).

The characterization of light by its trlstlmulus coordinates is briefly reviewed. The
vector-transformation properties of these coordinates are shown, and the Interpretation of
change of reference stimuli as a change of basis In a 3-dimensIonal vector space Is men-
tioned. The transformation coefficients are then examined as Inner products, In a vector
space over a basis of the order of the continuum. In this larger system, all possible sets
of trlstlmulus coordinates are associated with a common 3-dimensional subspace. The vector
analogy Is thereby extended and a generalization is made from tristlmulus coordinates to sys-
tems based on any number of arbitrary weighting functions. Each such system has an associ-
ated subspace, of the appropriate number of dimensions (not necessarily 3), not necessarily
significant for human vision. Applications to spectrum characterization and electro-optlcal
detector-response estimation are given.
R8

28,637
Miller, Norma D. POSITIVE AFTERIMAGE FOLLOWING BRIEF HIGH-INTENSITY FLASHES. J. Out. Soc.
Amer., June 1966, 5k(6), 802-806. (School of Optometry. Ohio State University, Columbus,
Ohio).

The time course of the decay of the positive afterimage following high-intensity flashes
was measured by monocular and binocular brightness matching. The comparison field luminance
was adjusted by means of crossed neutral edges driven by a reversible motor. Density of the
wedges was continuously recorded and the afterimage was tracked up to 7 min. following the
flashes. Flash durations of 0.24 to 1.4 msec were used with a flash luminance of 4 x 105 L.
With a 10* monocular bipartite photometric field, the afterimage brightness 5 sec following a
,3 x I07 td.sec flash was matched by a 10

5
-td comparison field. Photometric matches made

monotularly or binocularly with an annular afterimage, 10* o.d. apd 5
° 
id.- concentric with

a 2' centrally fixated comparison field required approximately 1 0 td. A 2' central after-

Image matched with an annular comparison field showed no significant difference from the
annular afterimage. The results for the first 2 min. following the flashes for all condi-

tions showed a linear relationship between the logarithm of the comparison field luminance
and the logarithm of the time measured from the flash.
R9
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28,638
Westhelmer, G. & Felsensteln, L. AUTOMATIC PHOTOELECTRIC KERATOMETER. J. Opt. Soc. Amer.,
June 1966, 5j(6), 807-810. (School of Optometry, University of California, Berkeley, Calif.).

An Instrument Is described which automatically measures the radius of curvature of the
cornea and other spherical surfaces. The principle Involves moving a light pattern across the

face of a cathode-ray tube. After being Imaged by a lens and reflected off the cornea, the
light strikes 2 photocells. The placement of the photocells and the lens and the geometry of
the cornea determine the positions on the cathode-ray tube face from which light must issue
for its reflection off the cornea to reach the photocells. The measurement Is In the form of
an electronic signal and the accuracy is comparable to that of an optical keratometer.
R3

28,639
Bryngdahl, 0. CHARACTERISTICS OF THE VISUAL SYSTEM: PSYCHOPHYSICAL MEASUREMENTS OF THE
RESPONSE TO SPATIAL SINE-WAVE STIMULI IN THE PHOTOPIC REGION. J. Out. Soc. Amer., Just 1966,
5L(6), 811-821. (Research Dlv., Xerox Corporation, Rochester, N.Y.).

The perceived brlghtnesses of the maxima and minima in spatial sinusoidal light variations
have been determined by suprathreshold psychophysical technigues In the photopic region.
For example, the response/stimulus contrast ratio at 20 cd/m average luminance and spatial
frequencies between 1.5 to 7.5 lines/deg is 2.4 to 3.4 for 25% and 1.8 to 2.0 for 50/ object
contrast. Contrast transfer has a pronounced peak at about 5.5 1ines/deg for all object con-
trasts. The visual system Is nonlinear and a contrast transfer function does not exist in
the photopic region. The measurements have been performed under normal viewing conditions
where both successive and simultaneous contrast phenomena are operative.
R 19

28,640
Foley, J.M. LOCUS OF PERCEIVED EQUIDISTANCE AS A FUNCTION OF VIEWING DISTANCE. J. Opt. Soc.
&Amr., June 1966, 5(6), 822-827. (University of California, Santa Barbara, Calif.).

The locus of perceived equidistance in the eye-level plane was determined at distances of
1.2, 2.2, 3.2, and 4.2 m from the observer. The stimuli were small, point-like light sources
viewed In complete darkness. The observer's head was held fixed; his eyes were allowed to
move freely. There were 5 lights, one In the median plane which remained fixed on every
trial, and 2 variable lights on each side of this at angles of 12' and 24' with respect to
the median plane. The locus of perceived equidistance was found to be concave toward the
observer at all distances, usually slightly asymmetric with respect to the median plane, and
with a variable curvature generally intermediate between that of the physically equidistant
circle and that of the corresponding Vieth-Miller circle. The results are Inconsistent with
an assumption made by Luneburg In his theory of space perception. The pattern of disparities
provided by the locus of perceived equidistance was found to vary with viewing distance.
This Indicates that the perception does not depend on the spatial distribution of retinal
stimulation alone and poses a problem as to the nature of the cues that determine perceived
equidistance In this situation.
R 10

28,641
Schelbmer, H. ADAPTIVE COLOR SHIFTS. J. Out. Svc. Amer., July 1966, 56(7), 938-942.
(Visual Science Center, University of Rochester, Rochester, N.Y.).

Some experiments on chromatic adaptation are reviewed. The adaptive color shifts due to
changes of chromatic adaptation are Interpreted as linear mappings. The results show that
the special type of mappings known as the von Kries coefficient law does not generally hold.
One conclusion Is that the processes connected with chromatic adaptation cannot take place
at the first retinal stage of the visual pathway alone, but also at higher stages.
R 29

28,642
Wheeless, L.L., Jr., Boynton, R.M. & Cohen, G.H. EYE-MOVEMENT RESPONSES TO STEP AND PULSE-
STEP STIMULI. L.0at,SgacAmer, July 1966, 5h(7), 956-960. (University of Rochester,
Rochester, N.Y.).

A spot of light Is presented to an observer who tracks Its movement visually, doing so as
quickly and accurately as possible. The positions of the eye are continuously recorded so that
direction and magnitude of eye movements as a function of tlme can be assessed. Without
warning, the target spot steps from Ito resting position, moving 6' horizontally to one side,
followed after a time W by a 12 step In the opposite direction. The result is a pulse-step
pattern of target motion with the time interval W msec defining the pulse duration. The
directions of the pulse and step are always opposite but otherwise are unpredictable. Trials
consisting of pulses followed by steps are Intermixed randomly with a larger number of trials
consisting of 6' steps alone. The experiments demonstrate that the visual system Is some-
times able to cancel an eye-movement response to a pulse, on the basis of Information con-
tained in the subsequent step, to which It responds Instead. As the step is delayed by
progressively longer pulses, the probability increases that a response to the pulse will
occur. If a response does occur In the direction of the step, it begins about 325 msec after
the beginning of the step. This latency is Independent of pulse time W and is about 40
msec longer than the latency of responses to steps presented alone. It is concluded that the
visual system utilizes this 40 msec to operate upon a latent response to a pulse, and thereby
to cancel its overt manifestation (eye movement) before initiating a response to the second,
Incompatible stimulus.
R 3.

28,643
Guastella, Martha J. NEW THEORY ON APPARENT MOVEMENT. J. Opt. Soc. Amer., July 1966, U(f),
960-966. (Jamaica, N.Y.).

A theory Is presented to explain the difference between the true motion of a figure and
Its apparent motion, as in the Ames trapezoid Illusion. Of central importance are the changes
In geometric relationships between the boundaries of a figure as they project on the retina.
The changes in retinal Image that accompany rotation of the figure have been analyzed by use
of a unique picture-plane model, to which the dimension of depth Is added. The only assump-
tion necessary to predict the perceived effect from the geometry of the illusion is that the
observer will be most affected by whatever element of the retinal Image is changing at the
greatest rate, Apparent size, displacement, and rates of change are quantified, The Inter-
relationship of the horizontal and vertical edges are shown. The projection of the edge of
the figure farthest from the observer recedes in an opposite direction and at varying speed 0
and size from the true edge. The lack of a perfect I-to-I relationship between the physical
and psychological stimulus Is determined by the nature of the projection of the physical
stimulus. While other theories base their explanations on past experience, this theory desig-
nates the mechanisms underlying the Illusion.
R7
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28,644
Lee, R.P. FLIGHT EVALUATION OF SERVO-ALTIMETER DISPLAYS FOR THE AIR TRAFFIC CONTROL RADAR
BEACON SYSTEM/IFF/MARK 12/SYSTEM (AIMS) PROGRAM. FINAL REPORT. WepTask RAVo9POO3, Probl.
RAVO9POO3/38, NATC Tech. Rep. ST32 92R 64, Nov. 1964, 

2
1pp. USN Air Test Center, Patuxent

River Air Station, Md.

The Counter-Drum-Pointer, Counter-Pointer, Drum-Pointer, and Three-Pointer altimeter pre-
sentations were evaluated by 23 Navy, Air Force and Army pilots to select the best display
for altimeters to be used in airplanes operating above 18,000 ft as part of the AIMS program
The Counter-Drum-Pointer (CDP) was the first choice of 80% of the pilots. Deficiencies In
the CDP altimeter presentation for which correction Is mandatory are: lag in the stand-by
mode of operation and insufficient differentiation between the thousand foot counter and the
hundred foot drum. Deficiencies in the CDP altimeter presentation for which correction is
desirable for improved service use are: drum obscuration when the pointer indicates 250 or
750 ft and possible misreading altitude by a thousand feet when pointer is between the 900
and 1,000 ft positions. The CDP altimeter presentation is recommended for the AIMS program
when the mandatory category deficiencies are corrected. The flight profile questionnaire
and flight simulator methods are recommended as required phases in the evaluation of flight
displays.

28,645
Davidson, H.R. & Hemmendinger, H. COLOR PREDICTION USING THE TWO-CONSTANT TURBID-MEDIA
THEORY. J. Opt. Soc. Amer., Aug. 1966, 5L(8), 1102-1109. (Davidson & Hemmendinger,
Incorporated, Easton, Penn.).

The turbid-media theory used most widely for industrial color matching Is based on the
mathematical work of Kubelka and Munk but employs a single constant (K/S) rather than the 2
constants K and S. For a wide gamut of colors the sidgle-constant theory is adequate, but
it is not adequate for colors in which the scatter is highly dependent on the colored pig-
ments present. The accuracy of the 2-constant theory in handling the latter colors has been
experimentally determined and found to be as high as is required for present industrial
processes.
R 13

28,646
Richards, W. OPPONENT-PROCESS SOLUTIONS FOR UNIFORM MUNSELL SPACING. J. Opt. Soc. Amer.,
Aug. 1966, US(8), 1110-1120. (Psychology Dept., Massachusetts Institute of Technology,
Cambridge, Mass.).

An iterative method is used to transform the chromaaticity coordinates of the Munsell
samples into another coordinate system such that the transformed values are spaced in accor-
dance with the perceptual spacing of the colors. Acceptable transformations are restricted
to those having an opponent-process form; brightness information is assumed to be conveyed
by an independent channel. Under these conditions, the optimal transformation based on 2
chromatic processes is similar to one stage of the MUller-Judd formulation. By changing the
constraints imposed on acceptable transformations, however, support can also be found for the
Hering model. Therefore, even though many quantitative transformations can already be ex-
cluded, more data are needed before this method can be applied as a decisive test for models
of color vision.
R 19

28,647
Leibowitz, H. 6, Moore, D. ROLE OF CHANGES IN ACCOMMODATION AND CONVERGENCE IN THE PERCEPTION
OF SIZE. J. Opt. Soc. Amer., Aug. 1966, .5j(8), 1120-1123. (Pennsylvania State University,
University Park, Penn. & University of Wisconsin, Madison, Wisc.).

The effect on perceived size of changes in accommodation and convergence was determined at
various observation distances. Accommodation and convergence were varied by lenses and
prisms chosen so as to preserve the normal relationship between these 2 functions for all
conditions of observation. For observation distances up to about I meter, perceived size is
proportional to the distance at which the accommodation and convergence in force would nor-
mally obtain. At greater distances, this relationship becomes progressively less marked. It
is concluded that accommodation and convergence could mediate size constancy only at observa-
tion distances of I meter or less, and that other mechanisms must be operative at greater
distances of observation.
R 18

28,648
Biersdorf, W.R. & Baird, J.C. EFFECTS OF AN ARTIFICIAL PUPIL AND ACCOMMODATION ON RETINAL
IMAGE SIZE. J. Opt. Soc. Aer., Aug. 1966, U6(8), 1123-1129. (USA Walter Reed Army Insti-
tute of Research, Walter Reed Army Medical Center, Washington, D.C.).

A very small artificial pupil in frontof the eye allows a distinct view of an object when
accommodation is incorrect. Helmholtz reported that the retinal image size of the object Is
changed when the eye is not accommodated for the object. Binocular size matching with an
artificial pupil before one eye is used to provide quantitative data relating Image-size
change to accommodation and distance of the artificial pupil from the eye. Control experi-
ments, including paralysis of accommodation in one eye, establish that the phenomenon is
related to accommodation and is not an artifact of other variables.
R 12

28,649
Ikeda, H. & Fujii, T. DIPHASIC NATURE OF THE VISUAL RESPONSE AS INFERRED FROM THE SUMMATION
INDEX OF N FLASHES. J. Opt. Soc. Amer., Aug. 1966, 5k(8), 1129-1132. (Minolta Camera
Research Lab., Daisen-Nishimachi, Sakai, Japan).

A summation index 7 was originally defined to show the summating effect of 2 test flashes
in determining the increment threshold. The definition was extended here for any number of
test flashes and the Index was measured for n light flashes that were presented to the eye
successively. When the interfiash interval was 60 msec, the index showed the inhibition for
any number of flashes (n), that is the Index value of near zero. At t - 40 msec, the index
value was about 0.1 for 2 flashes and it remained about the same as n was Increased. At
t 1 120 msec on the other hand, the index gradually increased from 0.1 to 0.2 as n was in-
creased from 2 to I0. It is suggested that these results are reasonably explained assuming
a diphasic response for the peripheral visual system corresponding to each light flash, and
superposing a number of them linearly with suitable intervals.

RI
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28,650
Grimm, M.A. & Lohmann, A.W. SUPERRESOLUTION IMAGE FOR ONE-OIMENSIONAL OBJECTS.
A=_ Sept. 1966, If(9), 1151-1156. (IBM San Jose Research Lab., San Jose, Calif.).

Objects which very strongly as a function of x but only slowly In y occupy a cigar-shaped
area In the spatial-frequency domain. Such an object spectrum Is badly matched to the fre-
quency-transfer domain of a lens, which Is usually circular. By means of spatial modulation,
the object spectrum can be adapted to the transfer domain of the lens. In this way, the
one-dimensional resolution limit or bandwidth of the lens can be overcome, as shown by
experiment and theory.
R5

28,651
Allen, E. BASIC EQUATIONS USED IN COM PUTER COLOR MATCHING. t. Soo, Amer., Sept. 1966,

.Sh(9), 1256-1259. (American Cyanamid Company, Bound Brook, N.J.)

If we are given the spectrophotometric curves of a color and 3 colorants to be used In

matching It, the computation of the concentrations of the 3 colorants required for a tri-

stimulus match Is a complicated nonlinear problem. However, with the help of an approximat-

Ing assumption, a linear solution may be obtained by a matrix Inversion technique. Although

this Is an approximate solution, It Is better the less metameric the match. With this rough

solution as a starting point, Iteration may be used to approach an exact match to any desired

degree of accuracy. The Inverted matrix used for the iterative computation is Identical to

that used for the rough solution,

28,652
Fried, D.L. LIMITING RESOLUTION LOOKING DOWN THROUGH THE ATMOSPHERE. J. Opt, Soc, Amer.,
Oct. 1966, ,6(10), 1380-1384. (Electro-Optical Lab., Autonetics, North American Aviation,
Incorporated, Torrance, Calif.).

The turbulence of the atmosphere places an upper limit on the quality of an Image of ground
objects obtained by long-exposure photography from high altitudes In the atmosphere or In
space. (By making the Imaging optics good enough, the film resolution fine enough, and the
platform stable enough, this limit could be approached but not exceeded.) A useTul quantity
for Indicating the magnitude of this limit is the Integral of the MTF associated with the
turbulence. Treating the Integral as a 2-dimensional bandwidth, one-half the Inverse of its
square root can be associated with a resolution length, or angle, In the same manner that
an electrical engineer associates a rise time with one-half the Inverse of the bandwidth of
an R-C filter. Based on published data for typical strength of atmospheric turbulence, the
Integral of the MTF was calculated as a function of altitude and the corresponding resolution
computed. This resolution Is shown to correspond to a length of about 4.6 cm on the ground.
It Is shown that as an observer goes deeper Into space, this limiting ground resolution
remains constant, but the diameter of the optics needed to approach the limit goes up.
Graphs of achievable ground resolution at any altitude and of the diameter of the optics
needed to approach this limit are presented.
R7

28,653
Farrell, E.J. INTRINSIC LIMITATIONS IN LOCATING PHOTOGRAPHIC STAR IMAGES. J.Opt,. oc.
=Ae., Oct. 1966, 5L(10), 1385-1390. (Research Div., Control Data Corporation, Minneapolis,

Minn.).

The accuracy of locating weak photographic star images Is described from a theoretical
viewpoint. The objective Is to determine the accuracy limitations Imposed by the granular
nature of the photographic image, by background radiation, and by Image size and shape. Af-
ter selecting models for both saturated and unsaturated Images, lower bounds are derived for
the rms location errors. These relationships are based on results developed for photoelec-
tric images. The bounds apply to every method of interrogating the photographic Images, and
thus represent Intrinsic limitations. For unsaturated Images, the bound Is a monotone func-
tion of the image "spread" 0; It Is approximately proportional to a (c-in)

1
/
2 

where c is a
constant. For saturated Images, the bound Is not necessarily a monotone function of the
image spread. The bound may decrease as the Image spread Increases. The error bounds are
compared to experimental errors. For an lth-magnitude star, the bound Is 70% of the exper-
Imental errors observed with plates from the 

48
-In, Schmildt telescope on Palomar.

R8

28,654
Tyler, J.E. & Smith, R.C. SUBMERSIBLE SPECTRORADIOIETER. J. Opt, Soc. Amer., Oct. 1966,
5(10), 1390-1396. (VIsibillty Lab., Scripps Institution of Oceanography, University of
California, San Diego, Calif.).

This paper describes a submersible spectroradlometer for measuring the spectral distribu-
tion of the multiply scattered natural light In ocean or lake water. Because of the antici-
pated large range of flux levels in the spectrum at the exit slit, strong measures have been
taken to reduce stray light within the instrument. These methods are described In some
detail. Procedures for spectral alignment and calibration, determination of bandwidth,
absolute calibration, and over-all testing of the instrument are described in detail and the
probable errors Introduced by various components are estimated. It Is estimated that the
precision of measurements, limited by random errors of data taking, will be within ±2.5% and
that the absolute accuracy Is between 5% and 12%. The major limitations on the accuracy are
the uncertainties of the standard of spectral emittance and the measurement of the bandwidth
of the instrument. The Instrument makes possible a mode II determination of the optical
properties of natural water as a function of wavelength and can furnish data on the spectral
distribution of the flux available for photosynthesis and animal stimulation.
R9

28,655
Anderson, D.A., Huntington, Jane & Simonson, E. CRITICAL FUSION FREQUENCY AS A FUNCTION OF
EXPOSURE TIME. J. Opt, Soc. Amer., Nov. 1966, 5(11), 1607-1611. (Physiological Hygiene
Lab., University of Minnesota, Minneapolis, Minn.).

The effect of exposure time from 0.1 to 1.1 sec on the critical flicker frequency (CFF)
was studied. For all 5 Ss the CFF drops with shortening of the exposure time below 0.5 to
0.7 sac, gradually to 0.2 sec and steeply below 0.2 sec. The steepness of slope varied with
the light-dark ratio (LDR) in the following order from most to least pronounced: LDR - 1:9,

5:5, 9:1. The data were plotted In terms of "critical number of flashes," i.e., the number
of light flashes at fusion multiplied by exposure time In msec, vs exposure time. There was
a linear relationship between 0.2 to 0.9 sec.

R 17
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28,656
Miller, Norma D. POSITIVE AFTERIMAGE AS A BACKGROUND LUMINANCE. J. Opt. Sa. Amer-, Nov.
1966, 5J(11), 1616-1620. (School of Optometry, Ohio State University, Columbus, Ohio).

In one experimental session, each of 6 Ss received 6 flashes of 1.4-msec duration from a
centrally fixated 10' field of 4 x 105 L. The brightness of the afterimage was tracked,
following the first 2 flashes, by means of a monocular bipartite photometric field. The
bipartite field was formed by blocking one-half of the flash field to provide a semicircular
afterimage and arranging a semicircular comparison field in juxtaposition. The comparison
field could be varied over an 8-log-unit range by the S. The density of the wedges was con-
tlnuously recorded as the match was maintained. Recovery times for recognition of 28.7 and
16.3' Sloan Snellen letters at various luminance levels were measured following the other
flashes. The letters were transillumlnated and viewed against a dark surround. They were
presented at I-sec Intervals and were at 140 mL immediately following the flashes. As soon
as the 5 correctly Identified 2 successive letters, the luminance was reduced by Introducing
a neutral density filter. In this manner, 10 luminance levels were measured following each
flash, with the lowest 0.007 mL. The letters were superimposed on a 10* variable-luminance
field and each S determined the field luminance necessary for threshold recognition of each
letter condition. The recovery times for the various letter conditions were then predicted
for each S from his afterimage brightness measurements and cross correlated with the measured
recovery times. The correlation coefficient for the measured and predicted values was 0.82.
R 13

28,657
Riggs, L.A., Johnson, E.P. & Schick, Amy M.L. ELECTRICAL RESPONSES OF THE HUMAN EYE TO
CHANGES IN WAVELENGTH OF THE STIMULATING LIGHT. . Opt. Soc. Amer., Nov. 1966, Uj(II), 1621-
1627, (Hunter Psychology Lab., Brown University, Providence, R.I.).

The eye fixates on a stationary point at the center of a pattern consisting of alternate
stripes of 2 different wavelengths of light. The pattern exhibits quick, lateral displace-
ments so that each point on the observer's stationary retina is exposed first to one wave-
length, then to the other, then back to the first, and so on for several hundred repetitions.
A conventional corneal electrode, together with amplifying equipment and a computer of aver-
age transients, provides cumulated records of the electrical responses of the eye to these
wavelength shifts. The striped pattern Is used to present pairs of monochromatic lights
throughout the visible spectrum, the energy of each individual monochromatic light being
carefully adjusted so as to be capable of producing a constant amplitude of electrical
response from the eye. Alternation between 2 such monochromatic lights yields electrical
responses, the amplitudes of which are related to the difference In wavelength between the 2
lights. We have found that the algebraic sums of output functions of 3 color response mech-
anisms provide a reasonably good fit to the measured amplitudes of response. We conclude
that wavelength changes arouse responses, at the retinal level, that are consistent with a
simple, additive trichromatic theory,
R 18

28,658
Kelly, O.H. FREQUENCY DOUBLING IN VISUAL RESPONSES. J. S cAner., Nov. 1966, Uh(II),
1628-1633. (Vldya Div., Itek Corporation, Palo Alto, Calif.).

This paper reports an unexpected visual phenomenon. When a wide, photopic stimulus field
Is sinusoldally modulated In both space and time, over a certain frequency range the apparent
spatial frequency of the stimulus Is doubled. In Its original form, the (deLange) flicker-
fusion model which has been accepted by the author and others cannot account for this result,
But it can be explained by assuming that there is a second (low-pass) filtering operation
which follows the nonlinear (brightness) response of the visual system, rather than preceding
It. If this hypothesis Is correct, then the frequency-doubling effect Is the result of neural
mechanisms which are more central than the locus of flicker fusion.

R 12

28,659
Mill, H.A. & Zanoni, C.A. COMPENSATION FOR THE LATERAL COLOR ABERRATION PRODUCED BY THE
ATMOSPHERE. J. Out. Soc. ANer., Dec. 1966, 5A(12), 1655-1659. (Scott Lab, Wesleyan
University, Middletown, Cone.).

Since the atmosphere Is an inhomogeneous refractive medium, Images formed with light which
has passed through the atmosphere in general exhibit color abgrrations. For example, at sea
level the atmospheric dispersion separates the red (AR 7000 A) and the blue ('aB 4000 A)
Images of a star at a zenith angle of 45 by approximately 1.4". This paper shows that by
considering as a single problem the refraction of the atmosphere and the color aberrations of
the telescope optics, It is possible to devise a telescope which almost completely compen-
sates for the lateral color aberration arising from atmospheric refraction. In particular
It Is shown that for an objective consisting of BSC-2 glass the lateral color aberration at
the final focus produced by thg atmosphere Is reduced by a factor r, where r-0.006+.902 for
a bandwidth from 3650 to 5876 A, and r-O.OI0O.O02 for a bandwidth from 3650 to 6563 A. Foi
an objective consisting of a flint glass,r -0.012tO0.002 for a bandwidth from 4047 to I0140A.
R9

28,660
Montgomery, W.D. VISUAL DISPLAY OF INCOHERENT WAVE FIELDS BY PLANAR ARRAYS. J.
6=., Dec. 1966, U(12), 1769-1774. (institute for Defense Analyses, Arlington, Va.).

The passive planar arrays used to receive sonic waves through the earth or water or those
employed In radio astronomy use mechanical or electronic scanning in order to observe a large
solid angle, such as 2snsr. The purpose of the present paper Is to develop a method for real-
time visual display of such wave fields. It Is analogous to the use of a wide-angle lens for
viewing large solid angles In the visible spectrum. The method Is analogous to a recently
developed technique of Incoherent holography, with the important difference that the sampling
performed by an array makes unnecessary any film-processing stage.
R5

28,661
Boynton, R.M., Des, S.R. & Gardiner, Jean. INTERACTIONS BETWEEN PHOTOPIC VISUAL MECHANISMS
REVEALED BY MIXING CONDITIONING FIELDS. J. Oat. Soc. Aer., Dec. 1966, Uj(12), 1775-1780.
(Visual Science Center, University of Rochester, Rochester, N.Y.).

The luminances of conditioning fields that are necessary to reduce the visibility of a
previously suprathreshold test flash to an Increment threshold are determined for each of 2
conditioning fields of different color. Normalizing each of these luminances to 1.0, sub-

threshold amounts (e.g., 0.8, 0.6, etc.) of one field component are preset by the experimen-
ter; the S then adjusts the other component until threshold Is again attained. In an eye
for which the adaptive state Is controlled by the action of light upon only one spectral
class of photopIc mechanism, the normalized luminance sum must always equal 1.0. We find,
however, that this sum Is consistently less than 1.0, indicating a supersummatIve interaction
of adaptive effect between 2 or more different mechanisms.
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28,662
Harcum, E.R. MNEMONIC ORGANIZATION AS DETERMINANT OF ERROR-GRADIENTS IN VISUAL PATTERN PER-
CEPTION. Percept. mot. Skills, June 1966, _22(3), 671-696. (College of William and Mary,
Williamsburg, Va.).

This paper presents evidence that the accuracy of tachistoscopic perception for elements
arranged in a spatial pattern is determined primarily by the difficulty of organizing the
pattern for storage In memory, rather than by the sensory capacity of the visual system for
discriminating the individual elements. 4 lines of evidence are followed. The first shows
that the distribution of errors among the elements of a serial-learning task and the pat-
tern-perception task are affected similarly by manipuiation of the same given variable.
The second reveals parallels between the element-position functions of errors in serial
learning and in pattern perception for different independent sets of data. The third line
of evidence shows that errors in tachistoscopic perception are independent of the retinal
area stimulated by individual elements. The final area of evidence is the demonstration of
a close similarity for the serial learning and the perceptual tasks of the functions rela-
ting errors per element and ranks of the elements in accuracy of performance for individual
Ss.
R 65

28,663
Crovitz, H.F. SIMULATION OF STRABISMUS: MOTOR FUSION AS A FUNCTION OF SPEED OF MONOCULAR
ALTERNATION. Percept. mot. Skills, June 1966, 22(3), p718. (US Veterans Administration
Hospital, Durham, N.C.).

12 Ss viewed a monocularly alternating pinpoint of light of 5 alternation cycle-lengths
and reported periods of the breaking of the fixation point into 2. Maintenance of motor
fusion decayed from 59 sec. at I00 msec. cycles to 5 sec. at 500 msec. cycles. At the
cycles longer than l00 msec. the Ss act like strabismics, the optic axes cannot align.
The non-dominant eye tends to deviate, though not always, when the cycle portions are equal;
and the eye seeing the shorter part of an unequal cycle deviates, regardless of dominance.
These findings are related to suppression theories of binocular vision.
R3

28,664
Walk, R.D. PRESENTATION OF LABORATORY EXPERIMENTS THROUGH MOTION PICTURE FILMS. Percept.

mot. ilj., June 1966, 22(3), 723-730. (George Washington University, Washington, D.C.).

2 motion picture films for use in student laboratory courses are described. The film on
the "span of attention" showed 4 to 13 black dots on a white field at 2 exposure intervals
for 100 trials. The film on the influence of word frequency on perception presented 15
words in a random order with the ascending method of limits, more adequate exposure condi-
tions on each successive exposure until each word had been shown 3 times. Results from
use of laboratory sections are given for each film. The laboratory film is an inexpensive
method of increasing the range and depth of materials available to the laboratory instructor.

28,665
Helson, H., Bevan, W. & Masters, H.G. A QUANTITATIVE STUDY OF RELEVANCE IN THE FORMATION OF
ADAPTATION LEVELS. Percept. mot. Skills, June 1966, 22(3), 743-749. (Kansas State Univer-
sity, Manhattan, Kan.).

Quantitative measures of relevance as shown by changes in adaptation levels (AL) result-
ing from the influence of prior stimulation on subsequent judgments of a standard set of
circles show that pooling is a matter of degree, and hence that relevance is not an all-or-
none matter. What will be relevant cannot be decided on purely a priori grounds, e.g.,
on the basis of perceptual similarity. While similarity plays an important role, other
factors that make relevant dimensions of stimuli more focal tend to Influence subsequent
judgments to a greater extent than mere dimensional similarity. Thus, angles enclosed in
small circles exerted greater effects on judgments of large circles than did the same small
circles without the enclosed angles, although the latter were more similar than the former
to the large circles. Similarly, a response language in terms of acute-obtuse in judging
the angles had greater effect than a small-large response language, even though the latter
was identical with that used in judging the standard stimuli. Finally, with positive corre-
lations between angles and their sides (degrees and length of sides) the pre-adaptation
series yielded greater effects than were found with negative or zero correlations between
these variables. The results of this study thus support the assumption that focal stimuli
tend to exert greatest weight on the formation of internal norms, and, therefore, any condi-
tion that contributes to focalization influences the pooling process and thus can be said
to be relevant to ensuing responses.
R7

28,666
Cariln, L. NOTE ON THE THEORY OF SYMBOLIC TRANSFORMATIONS. Percept. mot. Skills, June 1966,
22(3), p750. (Bennington College, Bennington, Vt.).

The Theory of Symbolic Transformations consists of 2 postulates about human experiences--
the human experiences (percepts or concepts) which lead to our actions--and thus the theory
Is humanistic rather than mechanistic. Postulate I. If no physiological stimulatlon is
present, our experiences will equal our symbolized meaningful representations (PS = 0, E =
SMR). Postulate I1. If no symbolized meaningful representations are present, our exper-
iences will equal our physiological stimulation (SMR = 0, E = PS). As in physics, the pos-
tulates consist of mathematical axions from which deductions about actual empirical events
can be made. At present the theory lacks a third postulate which would allow it to predict
numerically the characteristics of our seeings, but by deduction one can now predict the
seen sizes, orientations, shapes, colors, and movement characteristics of our visual exper-
lences, and, by extension, of all our human experiences.
RI

28,667
Portnoff, G., Baekeland, F., Goodenough, D.R., Karacan, I., at al. RETENTION OF VERBAL
MATERIALS PERCEIVED IMMEDIATELY PRIOR TO ONSET OF NON-REM SLEEP. Percept. mot. Skills, June
1966, 22(3), 751-758. (State University of New York, Downstate Medical Center, Brooklyn,
N.Y.).

During the night Ss were awakened a number of times and shown verbal learning materials.
Latency of subsequent onset of non-REM sleep was experimentally manipulated. In the morn-
Lnge retention for the materials perceived was tested. Retention for words perceived
inmuediately prior to sleep onset was significantly worse than for those followed by a period
of enforced wakefulness. This finding suggests than non-REM sleep may impede the consol-
Idation of memory traces.
R 16
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28,668
Ehrlich, N.J. TOWARD A TAXONOMY OF AUTOMOBILE DRIVING: I. TRACKING. Percept. mot. Skills,
June 1966, 22(3), 759-762. (Mental Health Research Institute, Ann Arbor, Mich.).

An experiment was conducted to explore the characteristics of straight line tracking
performance In automobile driving. 2 Ss were used In driving an automobile on a public
road at 50, 60, 70, and 80 mph. Photographic records were made of the track of the auto-
mobile while the drivers were Instructed simply to "drive as straight as possible" at a
constant speed. An analysis of the tracking records Indicates that different strategies
were being employed by the 2 drivers. One corresponded to the mathematical biophysics
formulation of Rashevsky (avoidance of lateral boundaries) while the other operated under
the more famliar psychological laboratory tracking task (direct error-feedback). The
experiment is an exploratory effort in the microcharacteristics of automobile driving.
R2

28,669

Sweeney, D.R. PAIN REACTIVITY AND KINESTHETIC AFTEREFFECT. Percent. mot, Skills, June 1966,
22(3), 763-769. (USA Research Institute of Environmental Medicine, Quartermaster Research
& Engineering Commnand, Natick, Mass.).

The previously reported relationship between reaction to suprathreshold pain and kines-
thetic aftereffect was substantiated, the pain being induced by exposure of the hand to cold
air. 3 groups (n. = 9) constructed to represent 3 levels of reported pain reactivity
differed in exten t of kinesthetic aftereffect as measured by displacement of post-inspection
judgments from control PSE. Those of highest reported pain reactivity showed the least
displacement. The groups did not differ in recovery from aftereffect or in ascending-
descending trial difference, postulated in the literature as a measure of rapid satiation
on the variable stimulus. An attempt was made to resolve theoretical differences by using
a vector model for displacement, and this model was applied, in a general sense, to prior
studies.
R 13

28,670
Ammons, R.B. & Ammons, Carol H. MOTOR SKILLS BIBLIOGRAPHY: XLVIII. PSYCHOLOGICAL ABSTRACTS,
1965, VOLUME 39, THIRD THIRD. Percent. mot. Skills, June 1966, 22(3), 819-822. (University
of Montana, Missoula, Mont.).

104 citations of work on motor skills are listed alphabetically.
R 104

28,671
Brown, D.R., Condon, C.F. & Hitchcock, L., Jr. STIMULUS EQUIVALENCE OF AUDITORY AND VISUAL
PATTERNS IN AN INTERMODAL DISCRIMINATION TASK. Percent. mot. Skills, June 1966, 1(3), 823-
832. (Purdue University, Lafayette, Ind.).

100 college students were tested on cross-modal discrimination problems in an effort to
determine possible bases for translating patterned stimuli between the visual and auditory
modalittes. 160 4-choice oddity problems were presented as auditory patterns with the
solution requiring a response to visual equivalents. Of the 5 pattern characteristics
related to discrimination, it was found that the presence of all pattern characteristics
facilitated intermodal discrimination with the exception of a baseline for pitch (visual
height). In addition, increasing pattern complexity facilitated performance. The data
were interpreted as supporting central factors in pattern perception.
R 15

28,672
Mefferd, R.B., Jr., Wieland, Betty A., Cook, T.H., Sadler, T.G., et al. ANALYSIS OF PER-
SPECTIVE REVERSAL AND ASSOCIATED APPARENT MOTIONS USING A PERSPECTIVE-BOUND MOVEMENT ILLU-
SION. Percept. mot. Skills, June 1966, 22(3), 835-858. (US Veterans Administration Hospital,
Psychiatric & Psychosomatic Research Lab., Houston, Tex.).

The nature of perspective reversal was examined using among other techniques a previously
undescribed movement illusion specific to the non-veridical perception of actual depth. The
apparent movement of the illusion proved to be veridical parallax movement displaced spatial-
ly. Apparent changes In direction of rotation and apparent oscillation were shown to be con-
sequences of perspective. Objects seen in reversed perspective illustrated spectacularly the
size-distance invarlance. Detailed analysis revealed that depth perception per se is verldi-
cal, and only the apparent relocations of parts are Involved In perspective reversal. When
a perspective reverses, observer misperceives the location of the near and far parts of the
object, but those parts 'reverse" about the veridical center In situ and on a strictly 1:1
depth basis. Perspective changes occur only at a plane perpendicular to observer In the
depth dimension--never in the horizontal-vertical plane. Parts of a single figure may re-
verse Independently of others, thereby forming a separate perceptual unit, the configuration
of which Is determined by observer's position rather than by properties of the stimulus.
More complex figures (e.g., a rectangular prism composed of 3 cubes), may be perceived as an
entire Gestalt, or as various smaller Independent units each reversing perspective indepen-
dently as verified by the movement illusion. The analysis of the nature of perspective re-
versal suggests that depth perception Is composed of at least 2 processes: first, the percep-
tion of absolute depth, and second, the spatial ordering of objects or points on objects.
The first process seems not to be related to perspective reversal, but the second seems to be
implicated as a critical one.
R 18

28,673
Chakrabarti, J. & Barker, 0.G. LATERAL DOMINANCE AND READING ABILITY. Percent. mot. Skills,
June 1966, 22(3), 881-882. (Texas A & M University, College Station, Tex.).

A correlational analysis of reading and laterality variables revealed no significant
tendency for 41 left-handed college students to be either inferior or superior to 311
right-handed male freshman students in reading achievement (vocabulary, comprehension,
reading rate).
R 10

28,674
Ammons, Carol H. & Ammons, R.B. PERCEPTION BIBLIOGRAPHY: XXIX. PSYCHOLOGICAL INDEX, NO. 25,
1918. Percent. mot. Skills, June 1966, -(3), 896-898. (University of Montana, Missoula,
Mont.).

74 items comprise items relevant to perceptual problems.
R 74

III - 95



28,675
Ammons, R.B. & Ammons, Carol H. PERCEPTION BIBLIOGRAPHY: XXX. PSYCHOLOGICAL INDEX, NO. 26,
1919. Percept. mot. Skills, June 1966, 22(3), 907-909. (University of Montana, Missoula,
Mont.).

70 Items dealing with some aspect of perception were listed for the year 1919.
R 70

28,676
Senn, D.J. & Manley, M.B. COMPARISON OF SCALING METHODS: PAIRED COMPARISONS VERSUS CONSTANT-
SUM. Percept. mot. Skills, June 1966, 22(3), 911-918. (University of Massachusetts, Am-
herst, Mass.).

15 stimuli were scaled by 100 Ss using the paired-comparison procedure; another 100 Ss
scaled the same stimuli using the constant-sum procedure; and finally the data obtained
from the constant-sum procedure were reanalyzed in terms of the paired-comparlsons method.
3 data plots of scale values were made: a) paired-comparison--constant sum; b) paired-
comparison--converted constant-sum; and c) converted constant-sum--constant-sum. All 3
plots indicated a near linear relationship between scales. The findings were interpreted
as supporting the notion that qualitative (methathetic) stimuli result in linear functions
while quantitative (prothetic) stimuli result in logarithmic functions. It was concluded
that the differences between the 2 methods were not sufficiently great to merit the use
of the more demanding and time consuming constant-sum technique when scaling "general"
stimuli.
R 15

28,677
Bevan, W. & Avant, L.L. COLOR CODING AND POTENCY OF ANCHORS AND RESIDUALS IN JUDGMENT OF
SIZE. Percent. mot. Skills, June 1966, 22(3), 919-926. (Kansas State University, Manhattan,
Ken.).

This experiment was concerned with the possible influence of color coding upon anchor
potency in a criterion task (judgment of the size of squares) and in a residual task (judg-
ment of lifted weights) which preceded it. Color coding had no effect on the potency of
the size anchors but produced a slight diminution in the effectiveness of the heaviness
anchors. An interesting--and unexpected--result was an upward shift in size judgments fol-
lowing the judgment of the weights.
R9

28,678
Rechtschaffen, A., Hauri, P. & Zeltlin, M. AUDITORY AWAKENING THRESHOLDS IN REM AND NREM
SLEEP STAGES. Percept. mot. Skills, June 1966, 22(3), 927-942. (University of Chicago,
Chicago, Ill.).

The auditory awakening thresholds of the major electroencephalographically defined sleep
stages were compared. A modification of the method of constant stimuli was used In an appar-
ently successful attempt to minimize the incorporation of the experimental stimuli Into the
mental activity of the sleeper. A total of 319 experimental trials were distributed among
7 human Ss who served for about 6 experimental nights each. The sequence and timing of ex-
perimental trials were counterbalanced to control for nights, habituation, amount of accumu-
lated sleep, and amount of sleep since last awakening. The results showed approximately e-
qual awakening thresholds during rapid eye movement (REM) periods (the rapid eye movement
stage of sleep) and stage 2 (low voltage EEG and 12 to 14 cps "sleep spIndles"). Both these
stages had lower awakening thresholds than delta sleep (large slow EEG waves). Awakening
thresholds became lower with accumulated sleep, independent of sleep stage. There were no
significant stage independent relationships between awakening threshold and time since last
awakening or time since last body movement, although the latter were varied over a relatively
narrow range which limits the generality of these findings. There was no stage Independent
relationship between heart rate and awakening threshold. The possible physiological deter-
minants of the awakening response were discussed.
R 31

28,679
Snadowsky, A.M., Rizy, E.F. & Elias, M.F. SYMBOL IDENTIFICATION AS A FUNCTION OF MIS-
REGISTRATION IN COLOR ADDITIVE DISPLAYS. Percept. mot. Skills, June 1966, L2(3), 951-960.
(USAF Display Techniques Branch, RADC, Griffiss AFB, N.Y.).

The relation of misregistration in color additive projection displays to speed and accur-
acy of symbol Identification was investigated. Ss viewed 36 letters and numbers, presented
simultaneously in 7 colors (white, red, green, blue, yellow, magenta, cyan), under 7 condi-
tions of misregistration (0 to 200%). Performance seriously deteriorated from 67 to 200%
misregistration, but a misregistration as high as 100% was necessary to produce a level
of performance which was significantly lower than that obtained under perfect registration
conditions. Under misregistration conditions, red and blue were the most efficient color
codes, while cyan and white were the least efficient. It was concluded that a) future
studies might profitably investigate misregistrations of smaller increments lying between
67 and 100% mlsregistration, and b) the relative tolerance of individual colors to deleter-
ious misregistration effects should be taken into consideration when color codes are
assigned to critical information categories.
R3

28,680
Kaufman, H. & Levy, R.M. A FURTHER TEST OF HICK'S LAW WITH UNEQUALLY LIKELY ALTERNATIVES.
Percept. mot. Skills, June 1966, l(3), 967-970. (University of Connecticut, Storrs, Conn.).

The present study was designed to replicate Lamb and Kaufman's (1965) findings of a
relationship between choice reaction time and transmitted information for equally likely
(ELA) and unequally likely (ULA) stimulus alternatives. The possible confounding of varia-
bility between sessions and between experimental conditions in the Lamb and Kaufman study
was eliminated by using a single S In all experimental sessions. Results, in essential
agreement with those of the earlier study, suggest strongly that the ELA and ULA conditions
are fundamentally different as Information sources.
R 7
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28,681
Smith, A.H. PERCEPTION OF SHAPE AS A FUNCTION OF ORDER OF ANGLES OF SLANT. Percept. mot.
Skills, June 1966, 22(3), 971-978. (Defence Research Medical Labs., Toronto, Ontario, Cana-
da).

Twenty-four observers viewed a rectangle and a triangle binocularly under reduced viewing
conditions. The forms were shown :n the frontal-parallel plane and at slants of 15', 30 ,
45, and 60

° 
in random, Increasing and decreasing order of angles. Observers judged shape

by matching and by drawing. There was more constancy for decreasing order than for Increas-
Ing order. The results for random order were Inconclusive. The differences between the In-
dices for drawing and matching were, in general, not significant. The rectangle produced
more constancy than the triangle, especially at large slants. The series effect was contrary
to prediction based on Helmholtzian and Gestaltist interpretations of the relation between
phenomenal slant and phenomenal shape and was Interpreted as consistent with adaptation-level
theory on the assumption that the focal stimuli affected responses more than the residual
stimuli.
R 12

28,682
Ammons, Carol H. & Ammons, R.B. PERCEPTION BIBLIOGRAPHY: XXV. PSYCHOLOGICAL INDEX, NO. 21,
1914. Percept. mot. Skills, Feb. 1966, 22(0), 79-82. (University of Montana, Missoula,
Mont.).

One hundred fourteen items dealing with many aspects of perception are listed.
R 114

28,683
Kalil, R.E. & Freedman, S.J. INTER14ANUAL TRANSFER OF COMPENSATION FOR DISPLACED VISION.
Percent. mot. Skills, Feb. 1966, 22(i), 123-126. (Tufts University, Medford, Mass.).

While wearing displacing prisms, each S viewed one hand as he reached for and touched a
target in the mid-saggital plane. Atter exposure, significant compensation was measured with
the contralateral hand.
R 10

28,684
Kalil, R.E. & Freedman, S.J. PERSISTENCE OF OCULAR ROTATION FOLLOWING COMPENSATION FOR DIS-
PLACED VISION. Percept. mot. Skills, Feb. 1966, 22(I), 135-139. (Tufts University, Medford,
Mass.).

Photographic measurements of eye position before and after compensation for prismatic vis-
ual displacement revealed significant and persistent lateral ocular rotations of which Ss
seemed unaware. These rotations could account for errors in reaching when prisms are first
worn as well as for aftereffect errors.
R 10

28,685
Templeton, W.B., Howard, I.P. & Lowman, Ann E. PASSIVELY GENERATED ADAPTATION TO PRISMATIC
DISTORTION. Percent, mot. Skills, Feb. 1966, 2(I), 140-142. (University of Durham, Durham,
England).

Os were provided with both a motive and an opportunity to resolve the conflict arising
from displaced vision under conditions which precluded reafferent information. Passive
pointing to displaced visual targets with knowledge of results was shown to produce signifi-
cant adaptation of subsequent active pointing.
R2

28,686

Cohen, D.B. & Nelson, W.H. EFFECT OF DIFFERENTLY COLORED INCIDENTAL STIMULI ON CUED DIS-
CRIMINATIONS. Percent. mot. Skills, Feb. 1966, 2(i), 143-146. (Saint Leo College, St. Leo,
Fla.).

The effect on choices of geometric forms of using differently colored, similar, geometric
forms as Incidental cues was Investigated. For this task there was a significant difference
In frequency of choice of cued form associated with sex, but none associated with the 5 dif-
ferent colors for the 18 male and 22 female Ss tested. The use of colored incidental cues
did not result In significantly more frequent choice of cued form than did the use of non-
colored Incidental cues.
R6

28,687
Rusnak, A.W. PSYCHOPHYSICAL METHOD AND PHORIA AS VARIABLES DETERMINING APPARENT MOTION PER-

CEPTION. Percent. not. Skills, Feb. 1966, 22(i), 147-152. (Larue D. Carter Memorial Hos-
pital, Indianapolis, led.).

Psychophysical method, degree of hterophorla, and type of heterophorla (esophoria and
hyperphoria) were studied as variables affecting the perception of beta motion in 25 male Ss
and 25 female Ss. Esophoria was more disruptive of motion perception than hyperphoria, for
all Ss, with the stimuli presented in a horizontal plane. The method of constant stimuli
produced greater mean durations of perceived motion in the male Ss than the method of serial
exploration but was non-significant for females. Degree of heterophoria did not significant-
ly affect mean durations of perceived motion for either group, leading to the conclusion that
beta motion Is a highly stable phenomenon.
R8

28,688
Sayons, K. KINETIC FRAME EFFECTS: III. GYROSCOPIC MOTION. 

Percept. mot. Skills, Feb. 1966,

22(l), 153-154. (St. Louis University, St. Louis, Mo.).

When a frame, in the kinetic frame situation was rotated at 5 cps, the frame was 
experien-

ced by each of 40 Ss as spinning three-dimensionaiiy around the line, primarily at either

the objective rate (in 10 Ss) or half the objective rate (23 Ss). Phase overlay, presumed 
to

underlie the three-dimensional spin, was also observed.
R 4
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28,689
Chatterjea, R.G. & Rakshlt, P. ESTIMATION OF TEMPORAL INTERVAL. Percept. mot. Skills, Feb.
1966, 22(l), p176. (Brown University, Providence, R.I. & Calcutta University, Calcutta,
India).

The purpose of the present study was to examine the effect of colored light, white light,
and sound in the estimation of short Intervals. The hypothesis was that preference of an
Individual for a color effects his estimation of time considerably. Twenty Ss were used.
Color preferences were first determined followed by exposure to the auditory signal (calling
bell) and light signals (red, green, yellow, blue and white) at Intervals of 0.2-1.0 sec.
Arithmetic means and constant errors were calculated. The relation between stimulus time
and estimation was linear and was in conformity with data reported earlier. The group means
at the different Intervals in the visual presentation were 0.27, 0.41, 0.55, 0.67, and 0.82
sec., indicating the location of the indifference Interval fell between 0.4 and 0.6. Colored
light, however, did not have appreciable effect on Individual estimation. The sound data
followed the same trend, although the Indifference Interval was between 0.6 and 0.8 sec.
R2
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Strauss, P.S. & Carlock, J. ESTIMATION OF PERPENDICULARITY AND LAYING OF RIGHT ANGLES.
Percept, mot. Skills, Feb. 1966, L2(i), 185-186. (USA Picatinny Arsenal, Dover, N.J.).

As part of a larger field study, 10 Ss estimated the perpendicularity of a flat wire to
an undefined road edge, a string to a flat wire, and the flat wire angularly bent. Differ-
ences were found between estimations made without a definite baseline (Mean angle=97.9') and
estimations made with a clearer baseline (Mean angie=90.7*). There were no significant dif-
ferences between conditions where some type of a definite baseline was available.

28,691
Benfari, R. THE SCANNING CONTROL PRINCIPLE AND ITS RELATIONSHIP TO AFFECT MANIPULATION.
Percept. mot. Skills, Feb. 1966, 9-(I), 203-216. (Research Dept., Grumman Aircraft Engineer-
ing Corporation, Bethpage, N.Y.).

An experiment was carried out with 32 Ss, using hypnosis as a means of Inducing an affect
state. The main purpose was to test the relationship between Induced affect and cognitive-
perceptual behavior. The design controlled for the effects of the organismic variable of
scanning. The results gave weight to the hypothesis that cognitive controls can act as re-
gulators of an intervening affect state. High scanning Ss made fewer errors In judgment
during affect manipulation while limited scanners tended to increase their error scores. A
theoretical tie-in with ego psychology was proposed, based on Rapaport's and Hartmann-s
theory of the relative autonomy of the ego processes.
R 12

28,692
Taylor, J.G. THE PRISM ILLUSION: A FUNCTION OF DISLOCATED EQUIVALENCE CLASSES. Percept.
mot, Sis, Feb. 1966, 22(1), 219-232. (Defence Research Medical Labs., Toronto, Ontario,
Canada).

A mathematical analysis of the transformation of the direction of light rays passing
though a wedge prism is presented. It Is shown that If (x,y) is the angle of Incidence and
(x y ) the angle of emergence, y

1
=y and xl=f(x,y). The main properties of the function are

displayed, and a numerical example is presented In tabular form. Looking through a prismgives the Impression that, in general, yly, vertical dimensions being enlarged at the base
end and contracted at the apex end of the prism. The function xl=f(x,y) shows that horizon-
tal dimensions are contracted at the base end and expanded at the apex. It is suggested that
the perceptual process resists this deformation, so that horizontal dimensions are less con-
tracted and less expanded than the function would Indicate. Since this does not affect the
dimensions of the retinal image, perceptual expansion (or contraction) of contracted (or ex-
panded) horizontal dimensions entails expansion (or contraction) of vertical dimensions as
well. The conclusion that y =y may be tested by looking through binocular prisms with bases
on the temporal sides. If yl$y, vertical disparity will make binocular fusion difficult.
No failure of fusion has been reported.
R4

28,693
Pfelffer, M.G. & Siegel, A.I. COMPARISON OF CATEGORY AND MAGNITUDE SCALES OF TECHNICAL
SKILLS. Percept. mot. Skills, Feb. 1966, 22(l), 235-248. (Applied Psychological Services,
Science Center, Wayne, Penn.).

Category and magnitude scaling procedures were employed by 36 journeymen electronics per-
sonnel to scale the apparent complexity of various aspects of their own job. Included were
traditional and modified rank order, paired comparison, magnitude estimation and constant
sum methods. The stimuli to be judged by Ss were In the form of descriptive statements about
their avionics job activities and the avionics circuits which they maintained. The ortho-
gonality of these stimuli had been determined in previous multidimensional scaling analyses.
The results indicated that: a) the data derived from the four different scaling techniques
are within a linear transformation of one another, thus indicating that it Is possible to
obtain high equivalent job complexity data on an Interval scale by using such ordinal scaling
methods as rank order (traditional) and paired comparisons; b) journeymen aviation electron-
Ics personnel can consistently and reliably scale the complexity of the familiar descriptive
stimuli used to represent their jobs; c) the continuum of apparent job complexity based on
the four activity stimuli and the 16 circuit stimuli is metathetic; and finally d) since the
distortions introduced by the different methods were small, the present data suggest support
for a single psychophysical law in the avionics job performance area.
R 23

28,694
Somiya, T. AN EXPLANATION FOR A CONTRADICTION IN THE EFFECTS OF FIGURE MEASURED IN TERMS OF
LIGHT THRESHOLD AND CFF. Percept. mot. Skills, Feb. 1966, 22(i), 249-250. (Sisal Educational
Center, Bisal-city, Japan).

An apparent contradiction in the effects of figure measured In terms of light threshold
and CFF was explained on the basis of interactions of onset-offset stimulus characteristics,
duration of the stimulus, and background illumination.
R9
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28,695
Freeberg, N.E. SHADOW EFFECTS IN RECOGNITION OF COMPLEX TEXTURED SURFACES. Percent. mot.
Skilsj, Feb. 1966, 22(1), 251-256. (Educational Testing Service, Princeton, N.J.).

Recognition judgments of complex-textured relief surfaces were made under varying angles
of a projected light source. Photos of these same and similar surfaces, taken under the I-
dentical light angles, served as the variable stimuli against which the recognition judg-
ments were made. The extent to which shadow enhanced recognition was a function of the a-
vallability of other cues for recognition In the stimulus material. Addition of shadow could
serve to degrade recognition as well, when pictorial information from which judgments were
made contained minimal shadow.
R8

28,696

Pfeiffer, M.G. & Siegel, A.I. PERSONNEL PSYCHOPHYSICS. Percept. mot. Skills, Feb. 1966,
22(1), 257-258. (Applied Psychological Services, Science Center, Wayne, Penn.).

it was hypothesized that the psychophysical law would describe the relationship between
perceived circuit complexity as judged by journeymen maintenance personnel and the actual
number of complexity attributes of circuits as determined by professional engineers. Employ-
Ing data independently derived from these two sources, the above hypothesis appears to have
been verified.
R3

28,697
Eysenck, H.J. ON THE DUAL FUNCTION OF CONSOLIDATION. Percept. mot. Skills, Feb. 1966, 22
(1), 273-274. (University of London, London, England).

It Is suggested that there are two types of consolidation. Primary consolidation Is con-
cerned with a process of making available to the learner for use neural traces acquired dur-
Ing massed practice; secondary consolidation Is concerned with the protection of these lear-
ned effector patterns against traumatic events affecting the brain.
R7

28,698
Dunn, B.E. & Thomas, S.W. RELATIVE HEIGHT AND RELATIVE SIZE AS MONOCULAR DEPTH CUES IN THE
TRAPEZOID. Percept. mot. Skills, Feb. 1966, 2(I), 275-281. (University of Alberta, Cal-
gary, Alberta, Canada S Michigan State University, East Lansing, Mich.).

Ss viewed trepezolds and made absolute judgments of their degree of tilt around a vertical
axis. The trapezoids were equal in horizontal length but the ratio of their vertical edges
was 15:16 or 13:16. The height in the frontal plane of the midpoint of the shorter vertical
edge varied from above (positive) to below (negative) the midpoint height of the lower verti-
cal edge. Two extremes in the type of function to expect were predicted on the basis of
past experimentation and geometric considerations. It was found that as the relative mid-
point height went from negative to positive, perceived tilt increased linearly except for a
brief reversal In the 15:16 condition. Perceived tilt was shown to be greater, but with
some overlap, for the 13:16 trapezoids.
R II

28,699
Wolff, P. TRACE QUALITY IN THE TEMPORAL ORDERING OF EVENTS. Percet. not. Sklls, Feb.
1966, 22(l), 283-286. (University of Michigan, Ann Arbor, Mich.

The hypothesis was tested that the degree to which an event is recognized as having oc-
curred before acts as a cue in determining when that event occurred in relation to a second
event. It was assumed that a high association value (AV) nonsense syllable would be for-
gotten less rapidly than a low AV syllable. S saw a mixed list of high and low AV trigrams.
Periodically S was asked which of two syllables he had seen first In the list. All four
possible combinations of AV were used in the questions about order of occurrence. As pre-
dicted, more errors were made on High-Low pairs than on Low-High palrs. However, this re-
lationship was found only for Ss who reported having used memory as a cue in ordering the
syllables (13 of the 24).
R7

28,700
Compton, Norma H. DEVELOPMENT OF A FABRIC PREFERENCE TEST. Percept. mot. Skills, Feb. 1966,
12(1), 287-294. (Utah State University, Logan, Utah).

A paired-choice test Is described by means of which preferences for color, design, and
texture In clothing fabrics can be measured. The test consists of 78 35-mm. colored slides
of apparel fabrics, differing with respect to chroma and value of color, figure-ground color
value contrasts, warm versus cool colors, design size, and rough versus smooth textures.
R7

28,701
Smith, A.N. SERIES EFFECT IN MONOCULAR PERCEPTION OF SLANT. Percept. mot, Skills, Feb.
1966, 2(I), 295-302. (Defence Research Medical Labs., Toronto, Ontario, Canada).

In Exp. I, 24 Os viewed a circular disc monocularly, under reduced conditions, in the
frontal-parallel plane and at geometric slants of 15

° 
30, 45, & 60

°, 
in random, Increas-

ing and decreasing order of angles. Os estimated slant by setting a tilt-rod from the
vertical, the horizontal, and the position of the preceding response. The response pattern,
increase in error to 30' or 45' and decrease to 60', was stable for most conditions.
Amount of error was affected by order and tilt-rod setting. The results for order and for
the response and vertical initial settings of the tilt-rod were interpreted In terms of
anchoring. The results for the horizontal initial setting were ascribed to extension of
subjective reference scales. Exp. 1i tested the possibility that the results for order
were due to figural aftereffect. Os fixated the disc for 4 mir at 15

° 
and later estimated

its slant at 60', and conversely. The results, relative to those for a control condition
involving 4-sec exposures of the disc, were negative.
R 9
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28,702
Sulzer, J.L. & Levy, CM. A TEST FOR THE EFFECT OF NUMERICAL MAGNITUDE OF KNOWLEDGE OF
RESULTS. Percept, mot. Skills, Feb. 1966, 22(i), 311-316. (Newcomb College, Tulane Univer-
sity, New Orleans, La. &. University of Florida, Gainesville, Fla.). 0

Ss were given 3 guided training CT) trials, each followed by a free response, to learn
to move a concealed lever 60% No KR was administered,. 6 unguided countertralng (CT)
trials followed, during which KR related to a target 20' above the origin was administered
after each free response. A unit error of 2' was reported as I, I0, 100, or 1000 units,
depending upon the group. In the first post-KR trial and over all CT trials, no signifi-
cant differences among the groups were observed. The Groups X Trials Interaction was like-
wise nonsignificant. It was concluded that inflating error by "adding zeroes" was a very
weak manipulation In this situation.
R6

28,703
Marshall, JE. EYE MOVEMENTS AND THE VISUAL AUTOKINETIC PHENOMENON. Prceot, mot, Skill&,
Feb. 1966, 201), 319-326. (USA Medical Research Lab., Fort Knox, Ky.).

The autokinetic reports of 64 male Ss reflected to a significant extent the direction
of compensatory eye movements which had been experimentally manipulated using a retinal
Image displacement technique. A tracking device was used to record the seconds per trial
that the stimulus appeared in each of 4 visual field quadrants, a temporal measure of
magnitude, latency, and direction of initial movement. The results suggest compensatory
eye movements associated with the maintenance of single-point binocular fixation and conse-
quent reduction of the disruptive effects of heterophorically stimulated fixation dispar-
ity, as the visual mechanism primarily responsible for the autokinetic phenomenon.
R 13

28,704
Morinaga, S., Noguchl, K. & Yokoi, K. DIRECT COMPARISON OF REAL AND APPARENT VISUAL MOVE-
MENT. Percept, mot. Skills, April 1966, 22(2), p346. (Chiba University, Chiba, Japan).

This English summary of a Japanese article very briefly reports the findings of 3 experi-
ments which investigated discrimination between real and apparent visual movement and compared
their apparent velocities. 2 black drums with white lines (

2
m. In width) were rotated by

motors around vertical axes behind a black screen which had 2 vertical slits (2 x 200mm.)
650mm. apart from each other and was located 150 m. from S In a dark room. For real move-
ment, a drum with a zigzag line was used and for apparent movement, a drum with 2 horizontal
broken lines. When the drum was rotated, a white patch (the intersection of the slit and
the white line) moved up and down for real movement; 2 white patches were exposed alternately
with dark intervals for apparent movement. In Exp. I, 4 Ss were asked to compare apparent
and real movement having the same amplitude (5 cm.) and the same cyclic period (I to 2 sec.).
In Exp. 2, Ss were asked to compare 2 apparent movements having various durations of exposure
and dark intervals at 3 levels of amplitude (3, 6, and 9 cm.). In Exp. 3, a white broken
zigzag line on the drum was used to produce apparent motion.

28,705
Chaillet, R.F. & Klett, Shirley L. HUMAN FACTORS ENGINEERING EVALUATION OF USNS CORPUS
CHRISTI BAY. Tech. Note 9 66, Sept. 1966, 

2
6pp. USA Human Engineering Labs., Aberdeen

Proving Ground, Md.

This report addresses the areas of human factors engineering attendant to a floating de-
pot maintenance facility. Results and recommendations of the 4-month analytic study and on-
sIte survey of the USNS Corpus Christi Bay are discussed.
R 18

28,706
Fiss, H. PHYSIOGNOMIC EFFECTS OF SUBLIMINAL STIMULATION. Percent. mot. Skills, April 1966,
22(2), 365-366. (Mental Health Research Center, New York University, New York, N.Y.).

24 Ss were tachistoscopically shown a series of nonsense figures In a counterbalanced
design In which half of the figures were preceded by the subliminal word "angry" and half by
a blank. Ss rated each figure on an "angriness" scale that Indicated how "angry" the figure
looked. Ss also rated themselves on the Sarason Hostility Scale. Contrary to expectations,
figures preceded by the subliminal word "angry" were rated as only slightly "angrier looking'
than figures preceded by the blank. However, a significant product-moment correlation was
obtained between Ss' self-ratings on the hostility scale and their responses to the sub-
liminal word "angry" as measured by their ratings of the figures, Indicating that the occur-
rence of the physlognomic effect of the subliminal word depended on Ss' consciousness of their
hostile feelings and thoughts.
R5

28,707
Wieland, Betty A. & Mefferd, R.B., Jr. LONG-TERM CHANGES IN PROPERTIES OF THE AUTOKINETIC
ILLUSION. Percent. mot. Skills, April 1966, 21(2), 367-369. (US Veterans Administration
Hospital, Houston, Tex. & University of Houston, Houston, Tex.).

Large Inter-individual differences were noted In latency, complexity, amount, and direc-
tion of movement reported by 3 sophisticated Ss exposed to the autokinetic Illusion for 90
sec, on each of 120 consecutive days. Systematic changes characteristic of each S were far
too complex to permit the typical analyses found in the literature, using only the 4 primary
directions, simple latencies, simple qualitative comparison of drawings, etc.
R3

28,708
Evans, W.O. PERFORMANCE ON A SKILLED TASK AFTER PHYSICAL WORK OR IN A HIGH ALTITUDE ENVIR-
ONMENT. Percent. mot. Skills, April 1966, 22(2), 371-380. (USA Medical Research & Nutrition
Lab., Fitzsimmons Army Hospital, Denver, Colo.).

The purpose of this experiment was to examine the effects of heavy physical work and of
a high terrestrial environment on the complex psychomotor skill of pistol firing. 6 Ss
walked on a treadmill, using the titration procedure, to 4 different degrees of fatigue.
With Instructions for either rapid or accurate firing, S, on a light signal, got off the
treadmlil and fired 6 shots. Scores were analyzed In terms of time from the turning on of
the light until the pistol was picked up, time to fire the first shot, time to fire the re-
maining 5 shots In a series, and the accuracy of all 6 shots. Time to fire the pistol on the

first shot and time to fire the remaining 5 shots were affected by treatments. The effects
on pistol shooting of a high terrestrial environment were studied In 8 men taken rapidly from
sea level to an altitude of 14,110 ft. The same general prodecures were used but no fatigue
was Induced. High altitude Increased speed of firing end decreased accuracy.
R 15 III - 100



28,709
Baldwin, R.O., Thor, D.H. & Wright, D.E. SEX DIFFERENCES IN THE SENSE OF TIME: FAILURE TO

REPLICATE A 1904 STUDY. Percept. mot. Skills, April 1966, 32(2), p398. (Western Michigan

University, Kalamazoo, Mich.).

McDougall (1904), Yerkes and Urban (1906), and other early Investigators reported sex

differences In time estimation by human Ss, and more recent studies (Loehlin, 1959) have

reported no difference. The replication of McDougall's study followed his procedure as re-

ported with the addition of more Ss and variables. 40 male and 78 female students In Intro-

ductory psychology estimated 4 Intervals (15, 30, 60, 90 sec.) under 4 conditions (listening
to E read, crossing out ms, waiting, counting) by the method of verbal estimation at one of

5 sessions throughout the day. Differences between mean estimates given by males and those

given by females were not significant for any of the conditions and were opposite In direc-

tion to what would be expected from McDougall's results. Our obtained differences among the

conditions were similar in rank but different in magnitude. McDougall's Ss overestimated all

intervals with one exception; the present Ss underestimated all intervals. Additional hy-

potheses investigated concerned the influence of the time of day at which the estimates were

made (Thor & Baldwin, 1965), the effect of the onset of the menstrual cycle, and the impor-

tance of psychosexual role identification (PRI) as measured by the Gough femininity scale

(Gough, 1952). None of these variables significantly affected time estimates of men and

women. However, the relation of biological sex and scores on PRI needs particular clarifica-

tion in future research. Assuming the early studies were accurate, Loehlin's hypothesis of

changing cultural roles as a determinant of time perception may be essentially correct.

R5

28,710
Ciannltrapani, D. ELECTROENCEPHALOGRAPHIC DIFFERENCES BETWEEN RESTING AND MENTAL MULTIPLI-
CATION. Percetp. mot. SkIlls, April 1966, 2(2), 399-405. (Institute for Juvenile Research,
Chicago, III.).

The average frequency of 30 sec. of EEG tracing for 2 states, resting and mental multipil-
cation (thinking), was determined for 20 Ss by counting each visually detectable change In
pen deflection regardless of amplitude, a) Thinking gave higher average activity scores than
resting. b) The difference in average activity between thinking and resting was greatest in
In the 2 frontal and left temporal areas and it was significantly different from the differ-
ences in the other areas. c) In the resting state there was a difference between left and
right frontal and temporal areas (which Increased while thinking) In contrast with a left-
right symmetry of the other areas tested. These findings were Interpreted as representing
characteristic average activity for the areas and conditions tested and were offered as
evidence for the differential utilization of brain areas in the given tasks.
R 19

28,711
Matin, L. & Kibler, G. ACUITY OF VISUAL PERCEPTION OF DIRECTION IN THE DARK FOR VARIOUS
POSITIONS OF THE EYE IN THE ORBIT. Percept, mot. Skills, April 1966, 22(2), 407-420.
(Columbia University, New York, N.Y. & Johns Hopkins University, Baltimore, Md.).

Viewing monocularly In a dark room, Ss reported the location of a 4' 100-msec, flash
relative to the location of a fixation target extinguished 3 sec. earlier. In one experi-
ment the flashes were randomly preselected from a horizontal array centered on the fixation
target and S reported the horizontal displacement of the flash (left, right, same); fixation
was either In primary position or in secondary position 34 1/2

° 
to the right or to the left

of primary position. In a second experiment the flashes were randomly preselected from a
vertical array centered on the fixation target and S reported the vertical displacement of the

flash (above, below, same); fixation was either in primary position or in a secondary posi-
tion 34 1/4* above or 23 1/4

° 
below the fixation target. JNDs were about 201 of arc in

primary position and Increased considerably in all secondary positions of fixation. In the
first experiment PSEs shifted to the right as fixation position was shifted to the left; In
the second experiment PSEs shifted upward as fixation position shifted downward.
R 12

28,712
Brown, D.R. & Michels, K.M. QUANTIFICATION PROCEDURES, STIMULUS DOMAINS AND DISCRIMINATION
DIFFICULTY. Percent, mot, Skills, April 1966, 22(2), 421-422, (Purdue University, Lafayette,
Ind. & Florida Atlantic University, Boca Raton, Fla.).

Quantification of visual stimuli from different stimulus domains has led to conflicting
results when discrimination difficulty Is related to selected pattern attributes. It Is sug-
gested that complete physical specification of visual patterns should Involve both structural
and metrical units and that Independent manipulation of each may resolve conflicting data.
R I1

28,713

Elliott, T.K. A COMPARISON OF THREE METHODS FOR PRESENTING PROCEDURAL TROUBLESHOOTING INFOR-

MATION. FINAL REPORT. Contract AF 33(615) 1137, Proj. 1710, Task 171004, AMRL TR 66 191,
Dec. 1966, 38pp. UCAF Aerosnace Medical Research Labs. Wright-Patterson 

AFB, Ohio. (Applied

Sciences Associates, Inc., Valencia, Penn.).

The effects of subject aptitude and performance aid mode of presentation on the performance

of procedural, between-stage troubleshooting tasks on a real piece of electronic equipment
were studied. The study used nondecision aids presented In 3 nodes, namely, an automatic re-

trieval of visual Information, an automatic retrieval of audio Information, and a manual re-

trieval of visual Information. 2 aptitude groups (Air Force electronic Index 40-60 and 75-
95) with no previous electronic training or experience were given from 3 to 5 hours of task

training before the experiment. Each S solved 26 actual, and 11 synthetic problems. The

study Indicated no difference in effectiveness of aids using visual presentations. Both were

superior to audio presentations. The 2 aptitude groups were equally effective In performing

troubleshooting tasks using nondecislon aids. In comparison with a previous study using de-

clsion aids, the study showed nondecislon aids produced superior performance on the same be-

tween-stage troubleshooting problems using similar Ss.
R 10
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28,714
Zuckerman, M. & Hopkins, T.R. HALLUCINATIONS OR DREAMS? A STUDY OF AROUSAL LEVELS AND RE-
PORTED VISUAL SENSATIONS DURING SENSORY DEPRIVATION. Percent. mot. Skills, April 1966, 22(2),
447-459. (Endocrinology & Reproduction Div., Albert Einstein Medical Center, Philadelphia,
Penn.).

The primary purpose of the study was to assess the level of arousal prior to the time visu-
al sensations were reported in sensory deprivation conditions. Concurrent recordings of EEG,
GSR and verbal reports were obtained from 22 female Ss who spent I hr. in sensory deprivation.
I Ss who reported experiencing visual sensations noted that they were awake or, in a few
cases, drowsy at the time of their experience. Examination of their EEG records prior to the
reports confirmed their impressions. Ss who reported visual sensations made more verbal re-
ports of other kinds, and reported more anxiety, depression hostility, and somatic discomfort
during the sensory deprivation period. The evidence does not support the "postponed dream
report" explanation of reported visual sensations (RVS).
R 21

28,715
Blitz, B., Dinnerstein, A.J. & Lowenthal, M. RELATIONSHIP BETWEEN PAIN TOLERANCE AND KINES-
THETIC SIZE JUDGMENT. Percept. mot. Skills, April 1966, 22(2), 463-469. (New York Medical
College, New York, N.Y.).

40 Ss were tested In tasks measuring pain tolerance and kinesthetic size judgment (KSJ). The
results demonstrated a significant relationship between the 2 types of performance: Ss low In
pain tolerance tended to make larger errors in KSJ than Ss with higher pain tolerance. Among
Ss with descending series, pain tolerance correlated negatively with degree of overestimation
of the standard. The results are consonant with the hypothesis that attentional function is
the relevant underlying mechanism.

28,716
Ammons, R.B. & Ammons, Carol H. MOTOR SKILLS BIBLIOGRAPHY: XLVI. PSYCHOLOGICAL ABSTRACTS,
1965, VOLUME 39, FIRST THIRD. Percent. mot. Skills, April 1966, 22(2), 471-474. (University
of Montana, Missoula, Mont.).

99refererices to research on motor skills are listed alohabetically

28,717
Edwards, A.E. & Rosenberg, Beth. AN AUTOMATED BRANCHING DEVICE FOR THE ASSESSMENT AND
TRAINING OF VISUAL DISCRIMINATION. Percept. mot. Skills, April 1966, 22(2), 488-490. (US
Veterans Administration Hospital, Los Angeles, Calif.).

An automated device for the assessment and training of visual discrimination is described.
The device utilizes a juke-box upon which film apparatus is mounted, as a random access slide
projector. Filmed stimulus material is placed around the circumference of plastic discs
housed in the juke-box and is projected onto a screen in programmed sequences. The device is
Inexpensive, has a good memory, is electrically controllable, and has a maximum search time
of II sec. for 2400 chips of film. It has been used successfully in the assessment and train-.
Ing of more than 200 brain-damaged patients.
R5

28,718
Anmons, Carol H. & Ammons, R.B. MOTOR SKILLS BIBLIOGRAPHY: XLVII. PSYCHOLOGICAL ABSTRACTS,
1965, VOLUME 39, SECOND THIRD. Percept. mot. Skills, April 1966, 22(2), 511-514. (Univer-
sity of Montana, Missoula, Mont.).

This bibliography contains 101 selected references on motor skills. The references are
listed alphabetically.

28,719
Jacobson, J.Z., Frost, B.J. & King, W.L. A CASE OF DERMOOPTICAL PERCEPTION. Percept. mot.
Skills, April 1966, 222(2), 515-520. (Dalhousie University, Halifax, Nova Scotia, Canada).

A 21-yr-old woman was found to possess the ability to discriminate colors through her
fingertips under conditions which controlled for normal visual information, order of stimulus
presentation, experimenter-produced cues, and textural differences. A forced-choice method
employing 4 different colors and knowledge of results was used. The data indicated that
light on the stimulus cards was necessary for her discrimination.
R i1

28,720
Lazar, G. ADAPTATION TO DISPLACED VISION AS A FUNCTION OF DIRECTION OF HAND MOVEMENT. Per-

cent. mot. Skills, April 1966, 22(2), 521-522. (State University, New Paltz, N.Y.).

2 groups of Ss adapted to prismatically displaced vision while moving their arms. The
group which moved their arms vertically against a vertical target adapted more completely
than a group moving their arms laterally against the same target when a trial-by-trial record
was made of adaptation. However, these differences are absent when aftereffects are used as
the criterion of adaptation. The findings can be interpreted to mean the background as well
as the direction of hand movements is important in adaptation and that aftereffects may be a
poor criterion by which to assess the effects of variables on adaptation.
RI

28,721
Dibb, Margaret, Freeman, I. & Adam, June. EFFECTS OF LUMINANCE CONTRAST FACTORS UPON FIGURAL

AFTEREFFECTS INDUCED BY SHORT FIXATION PERIODS. Percept. mot. Skills, April 1966, 22(2),

535-541. (University of Alberta, Calgary, Alberta, Canada).

An experiment was designed to investigate the effects of luminance contrast factors upon
the concentric circles aftereffect for very short periods of fixation. 64 Ss participated in
the experiment. The general finding was that the immediate aftereffect increased as the
luminance contrast of the inducing figure increased and decreased as the luminance contrast
of the test figure increased.
R 15

0
III - 102



28,722
Cratty, B.J. PERCEPTION OF INCLINED PLANE WHILE WALKING WITHOUT VISION. Percent. not.
Skills, April 1966, 22(2), 547-556. (University of California, Los Angeles, Calif.).

164 blind Ss and 30 blindfolded, sighted controls walked and reported their perceptions
of a pathway whose surface contained grades of I, 2, 4, and 6' of incline and decline from
the horizontal. It was found that the perception of incline and decline were independent

perceptual attributes and that Ss were more sensitive to decline than to incline. The blind
were more sensitive to decline than sighted controls. Various other inter-group differences
between various portions of the blind population were found.
R7

28,723
Endler, N.S. ESTIMATING VARIANCE COMPONENTS FROM MEAN SQUARES FOR RANDOM AND MIXED EFFECTS

ANALYSIS OF VARIANCE MODELS. Percent. not. Skills, April 1966, 22(2), 559-570. (York

University, Toronto, 
Ontario, Canada).

The analysis of variance can be used for: a) F tests of the null hypothesis; b) investigat-

ing theoretical models; and c) estimating, from mean squares, the relative contributions of

variance components. The methods of estimation of variance components enable the researcher

not only to test significance but to attribute the relative contribution (percentage of

variance) of each source to the total variation (sum of variance components). Discussion con-

cerns the advantages, disadvantages aend limitations of random and mixed effects models. The

study'concludes that each researcher must logically choose the model which best describes his

experiment. Three-way random and mixed effects models with one observation per cell are com-

pared and illustrated using data from a multidimensional personality inventory.

R 20

28,724
Toppen, J.T. MONEY REINFORCEMENT AND HUMAN OPERANT (WORK) BEHAVIOR: IV. TEMPORALLY EXTENDED
WITHIN-S COMPARISONS. Percept. mot. Skills, April 1966, 22(2), 575-581. (University of
Cincinnati, Cincinnati, Ohio).

2 groups of 10 college male Ss were recruited, to be given 5 successive, weekly, I-hr.
work sessions, each following a 20-min. "pre-test" and a questionnaire. These I-hr, work
sessions were all rewarded at the same frequency of reinforcement (I/lOtO). The control
group was continued throughout each of the 5 sessions at 15 cents each reinforcement. The
test group was, for the first session, given 15 cents each reinforcement and then the rein-
forcement level was systematically lowered for each next session by 3 cents, thus resulting
In levels of 12 cents, 9 cents, 6 cents, and 3 cents for Sessions 2, 3, 4, and 5, respective-

ly. The work was that of repetitively pulling a manipulandum against a constant-tension
spring requiring 25 lb. of force, horizontally, through 5/8 in. distance. Counting the out-
put of only those Ss keeping their appointments for any given session, the mean work output
of the decreasing-magnltude group showed a statistically significant, poorer maintenance of
work-performance level than did the control group. Counting failures to keep appointments
as zero performance for each group, the test group showed even more markedly poor maintenance
of output over the 5 sessions.
R5

28,725
Ammons, Carol H. & Ammons, R.B. PERCEPTION BIBLIOGRAPHY: XXVII. PSYCHOLOGICAL INDEX NO. 23,
1916. Percent. mot. Skills, April 1966, 2(2), 592-594. (University of Montana, Missoula,
Mont.).

This bibliography consists of an alphabetical listing of 82 references to work in percep-
tion and closely related fields.

28,726
Standing, L.G. NOTE ON CENTRAL AND RETINAL MECHANISMS IN THE AFTEREFFECT OF SEEN MOVEMENT.
Percept, mot. Skills, April 1966, 22(2), 601-602. (Queen's University, Kingston, Ontario,
Canada).

If fixation is maintained upon a rotating spiral or a set of moving stripes for more than
a few seconds, an illusion of movement in the reverse direction occurs (the aftereffect) when

objective movement of the inspection stimulus ceases, provided that various conditions of
rotation speed, viewing angle, etc., are fulfilled. The aftereffect also occurs If the
Inspection stimulus is fixated monocularly and the other eye is used for the post-rotation
(test) fixation,' though to a lessened extent (Holland, 1957). This finding of interocular
transfer has led to a common assumption that the phenomenon occurs within the C.N.S. This
paper suggests, however, that a retinal origin for visual movement aftereffect is not refuted
by the occurrence of interocular transfer and 2 sources of recent experimental evidence are
cited. An explanation of the phenomenon involving both retinal and central processes is
presented.

28,727
Brown, J.H. MODIFICATION OF VESTIBULAR NYSTAGMUS BY CHANGE OF TASK DURING STIMULATION.
Percent. mot. Skills, April 1966, 2(2), 603-611. (USA Medical Research Lab., Fort Knox,
Ky.).

The extent to which changes In task-controlled arousal can influence nystagmic output
during both angular acceleration and subsequent constant velocity was examined. 2 groups of
12 Ss each received a series of 16°/sec.

2 
angular accelerations during which alertness states

were changed from mental arithmetic to reverie or vice versa at selected intervals. Analysis
of variance indicated that task-controlled arousal significantly influences nystagmic output
both during angular acceleration and during constant velocity. This finding is at variance
with predictions based on earlier work which indicated that arousal Influenced nystagmus out-
put only during the acceleration.
R9

28,728
Orbach, J., Zucker, Ellen & Olson, R. REVERSIBILITY OF THE NECKER CUBE: VII. REVERSAL RATE
AS A FUNCTION OF FIGURE-ON AND FIGURE-OFF DURATIONS. Percent. mot. Skills, April 1966 22
(2), 615-618. (Michael Reese Hospital).

Reversal rate varied as a function of figure-off duration, holding figure-on duration
constant at 300 msec. (N=13). There was a rise In reversal rate from 14.0 at 10 msec., then
a sharp decline to 4.8 reversals at 800 msec. The rise in reversal rate with Increase in
figure-on duration from 3.0 at 400 to 18.9 at 4,500 msec., holding figure-off duration con-
stant at 1,000 mset., seemed due primarily to within-exposure, not between-exposure, reversals
(N-21).
R2
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28,729
Johnston, Dorothy M. EFFECT OF SMOKING ON VISUAL SEARCH PERFORMANCE. Percent. mot. Skills,
April 1966, 2(2), 619-622. (Personnel Subsystem Labs., Boeing Company, Seattle, Wash.).

The purpose of this exploratory study was to determine what effect no-smoking or reduced

smoking had on time required to find a target on static displays. 4 males served as Ss In
the experimental group and 4 in the control groups. Search performance improved 34% for a
group of habitual smokers who reduced their smoking or abstained from smoking for 2 weeks.
In contrast, search performance improved only 6% for the control group of smokers and 25% for
the control group of nonsmokers. Although only a few Ss were measured, results indicate
further study should be made.
R8

28,730
Olson, R. & Orbach, J. REVERSIBILITY OF THE NECKER CUBE: VIII. PARTS OF THE FIGURE CON-
TRIBUTING TO THE PERCEPTION OF REVERSALS. Percept. mot. Skills, April 1966, 22(2), 623-629.
(Michael Reese Hospital).

When the Necker cube was presented at 109 exposures/min. and 46 exposures/min. the median
reversal rates were 41.0 and 0.0, respectively. A variety of figures consisting of parts of

the Necker cube were interpolated between successive exposures of the test Necker cube. Some
of these figures proved to be effective Interpolators, i.e., they shifted the reversal rate
toward 14.O, the median for continuous viewing. These figures had in common a minimum linear
length. Dispensable characteristics of the effective interpolated figure included Intersect-
ing lines, oblique lines, and the feature of reversibility.
R2

28,731
Ammons, RB. & Ammons, Carol H. PERCEPTION BIBLIOGRAPHY: XXVIII. PSYCHOLOGICAL INDEX. NO.
24, 1917. Percent, mot. Skills, April 1966, 22(2), 631-634. (University of Montana,
Missoula, Mont.).

This bibliography consists of an alphabetical listing of 86 references to work in percep-
tion and closely related fields.

28,732
Garner, W.R., Kaplan, G. & Creelman, C.D. EFFECT OF STIMULUS RANGE, DURATION, AND CONTRAST
ON ABSOLUTE JUDGMENTS OF VISUAL SIZE. Percent. mot. Skills, April 1966, 22(2), 635-644.
(Johns Hopkins University, Baltimore, Md.).

2 experiments on absolute judgment of visual size were carried out with variations in
stimulus range of size, exposure duration, and contrast. The results indicate that the
effects of all 3 variables are interchangeable within limited values of each, in the sense
that their effects are simply additive. Thus they can be considered to form a common class of
energic variable within limited conditions. Stimulus range has an additional effect over and
above these mutual effects, however, in a manner which suggests that it Influences judgmental
factors as well as receptor factors in absolute judgment.
R 10

28,733
Sheridan, J., Foulke, E. & Alluisi, E. SOME FACTORS INFLUENCING THE THRESHOLD OF THE

ELECTROCUTANEOUS STIMULUS. Percent. mot, Skills, April 1966, 2(2), 647-654. (University

of Louisville, Louisville, Ky.).

An experiment was performed to display the absolute threshold for electrical stimulation

of the skin as a function of S, the finger and the hand stimulated, and the day and time of

day stimuli were administered. Thresholds were determined by a method of limits. S, the

finger, and hand were significant sources of variation. A diurnal effect was suggested but

not clearly shown. No quotidian effect was demonstrated.
R 12

28,734
Whitley, J.D. FASTER REACTION TIME THROUGH INCREASING INTENT TO RESPOND. Percent. mot.

ki jJ.jS, April 1966, 22(2), 663-666. (University of California, Riverside, Calif.).

The RT of 50 college men was measured under normal (N) and artificial (E) limb mass condi-

tions. It was hypothesized that RT in condition E would be significantly faster than In N

because the heavier mass would encourage a stronger conscious and willful intent, during the

response foreperiod, to trigger the simple learned RT response stored in the memory motor

drum. The results (t-4.202, pt.05) substantiated this hypothesis. Even though the relation-

ship of RTs In N and E conditions was moderately large (r=.56), the specificity was very high,

691/; thus the possibility that 2 separate neuromotor programs are involved cannot be excluded.

It is concluded that in a simple RT experiment the creation of a situation during the response

foreperiod which Increases S's conscious and willful intent to respond, will result in a

faster RT. Also, the results support the known specificity of individual differences in

performance of simple discrete motor acts.

R3

28,735
Smith, A,H. COMPARISON OF THE DRAWING AND MATCHING METHODS FOR JUDGING SHAPE. Percept. not.
Skills, Aug. 1966, 2(), 3-15. (Defence Research Medical Labs., Toronto, Ontario, Canada).

Observers judged the slant and shape of a circle, a rectangle and a triangle binocularly
under reduced viewing at 0%

° 
15, 30, 45, and 60' geometric slant. In Exp. I they drew

shape with drawing size unrestricted (Draw 1) and matched shape with the horizontal axes of
14 comparison shapes constant (Match I). In Exp. 2, a different group drew shape by the
method of Draw I and with the horizontal axis of the drawing constant (Draw 2) and matched
shape with the areas of 14 comparison shapes variable (Match 2). Slant was underestimated.
Draw I and Match I produced about the same overall constancy in Exp. I, Draw I and Match 2
about the same in Exp. 2. Draw 2 produced more constancy than Draw I and Match 2 in Exp. 2.
There was more constancy for the rectangle than for the circle and triangle. The results
were contrary to the view that drawn shape is confounded with implicitly registered slant
and were inconclusive for the invariance hypothesis.
R9
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28,736
Webster, R.B. STIMULUS CHARACTERISTICS AND EFFECTS OF FILL, DISTORTION, AND NOISE ON PATTERN

PERCEPTION. Percent. not. Skills, Aug. 1966, 93(l), 19-33. (Bunker-Ramo Corporation,

Canoga Park, 
Cal ]f.).

A review of recent research concerning the effects of fill, distortion and noise on
human pattern discrimination is presented. Studies wherein dot patterns, light-point pat-
terns and/or patterns comprised of filled squares of various dimensions serving as stimuli
are considered. The problems of quantifying stimulus (pattern) parameters and measuring
their effects on pattern discrimination performance and the use of information concepts are
discussed. Also, important related areas of interest where investigation is required are
discussed as well as methods of eliciting more specific knowledge relating to pattern dis-
cr1mination.
R 72

28,737
Ammons, Carol H. & Ammons, R.B. PERCEPTION BIBLIOGRAPHY: XXXI. PSYCHOLOGICAL INDEX NO. 27,
1920. Percept. mot. Skills, Aug. 1966, 3(l), 43-46. (University of Montana, Missoula,
Mont.).

This bibliography consists of an alphabetical listing of 105 articles and books dealing
with perception and closely related fields.

28,738
Bergun, B.O. A TAXONOMIC ANALYSIS OF CONTINUOUS PERFORMANCE. Percept. mot. Skills; Aug.
1966, 1(]i), 47-54. (Fundamental Research Lab., Xerox Corporation, Rochester, N.Y.).

A conceptual framework is presented, based upon an expanded concept of activation level,
which Is designed to encompass the full range of performance task research, from vigilance
to production-line type performance. Specific characteristic aberrations In performance are
associated with specific extreme deviations in activation level and a matrix of task charac-
teristics is developed for relating tasks in terms of their total stimulation value and for
predicting the effects of experimental variables on the performance associated with these
tasks.
R 16

28,739
Logan, G.A., McKinney, W.C., Rowe, W., Jr. & Lumpe, J. EFFECT OF RESISTANCE THROUGH A
THROWING RANGE-OF-MOTION ON THE VELOCITY OF A BASEBALL. Percent. mot. Skills, Aug. 1966, 21
(1), 55-58. (Southwest Missouri State College, Springfield, Mo.).

To determine the effect of specific isotonic resistance applied through the overhand
throwing range-of-motion on the velocity of a baseball 3 groups of Ss (varsity baseball
players) were studied. Group I trained for 6 weeks with an isotonic resistance device;
Group 2 trained for 6 weeks by throwing, and Group 3 took the pretest and postitest only.
The results indicated that velocity of baseball throwing can be increased significantly by
means of moderately light resistance applied specifically through the overhand throwing
range-of-motion.
R8

28,740
Freides, 0. & Hayden, Susan P MONOCULAR TESTING: A METHODOLOGICAL NOTE ON EIDETIC IMAGERY.
Percent. not. Skills, Aug. 1966, ..(l), p88. (Lafayette Clinic, Detroit, Mich.).

Previous research has indicated an association between eidetic imagery and brain damage.
Present data on lateral differences strongly suggest an even more specific relationship. It
seems likely that unilateral eidetic imagery may be correlated with unilateral brain damage,
and bilateral eidetic imagery with bilateral or basal damage. At this time, the number of
cases is insufficient and our neurological evidence inadequate, but preliminary findings
suggest a contralateral relationship between eidetic eye and locus of brain lesion. Whether
these specific relationships are confirmed, further research in this area should include
monocular testing. It appears very likely that even closer control, such as would be pro-
vided by selective stimulation of the separate visual fields in each eye, will be methodolog-
Ically fruitful.
R2

28,741
Francis, R.D. INTRA-SUBJECT STABILITY OF ISOLATION TOLERANCE. Percept. mot. Skills, Aug.
1966, !.(1), 89-90. (Wollongong University College, University of New South Wales, Sydney,
Australia).

22 Ss were tested for toleration time of Isolation by immersion. The Intercorrelations
on 12 tests were compared for the toleration time extremes. It appears that each of the 2
extreme groups of 6 Ss is Internally homogeneous but unlike the other. Thus it appears that
some stable individual difference factor distinguishes the high- and I ow-Isolation tolerator.
R3

28,742
Ammons, R.B. & Ammons, Carol H. PERCEPTION BIBLIOGRAPHY: XXXII. PSYCHOLOGICAL INDEX NO. 28,
1921. Percept. mot. Skills, Aug. 1966, 11(I), 99-102. (University of Montana, Missoula,
Mont.).

This bibliography consists of an alphabetical listing of 103 references to work In
perception and closely related fields.

28,743
Meade, R.0. PROGRESS DIRECTION AND PSYCHOLOGICAL TIME. Percent. mot. Skills, Aug. 1966,
23(1), 115-118. (Western Washington State College, Bellingham, Wash.).

It has been found that time estimates under conditions of motivation to reach a goal are
inversely related to rate of progress through a task. This investigation extended the
progress variable into negative values where S's actions on each trial took him farther fro,
the goal. Replications for 15-, 30-, 45-, and 6U-min. periods showed that longer estimates
were made where S moved neither forward nor backward (zero progress) and shorter estimates
for both backward as well as forward progress. Explanation of this effect In terms of both
Hindle's equation and frustration theory are rejected in favor of one utilizing sensory Input
as the critical (arlable.
R 8
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28,744
Pick, H.L., Jr., Hay, J.C. & Willoughby, R.H. INTEROCULAR TRANSFER OF ADAPTATION TO PRIS-
MATIC DISTORTION. Percept. mot. Skills, Aug. 1966, 23(I), 131-135. (University of Minneso-
ta, Minneapolis, Minn.).

8 Ss were exposed monocularly to wedge prisms for a period of 3 days. Substantial inter-
ocular transfer of adaptation to prismatic distortions was found for gaze contingent distor-
tions and for curvature of vertical lines but not for chromatic fringes. Interocular trans-
fer Implies central involvement in the adaptation. Lack of such transfer for chromatic
fringes Is congruent with previous similar results of other Investigators and in line with
recent evidence from another kind of experiment suggesting a receptor mechanism for such
adaptation.
R6

28,745
Ammons, Carol H. & Amnons, R.B. MOTOR SKILLS BIBLIOGRAPHY: XLIX. PSYCHOLOGICAL ABSTRACTS,
1927, VOLUME 1. Percept. mot. SkIlli, Aug. 1966, 23(i), 139-142. (University of Montana,
Missoula, Mont.).

This bibliography consists of an alphabetical listing of 95 selected items on motor
skills.

28,746
Eagle, M., Bowling, L. & Klein, G.S. FRAGMENTATION PHENOMENA IN LUMINOUS DESIGNS. Percept.
mot. Skills, Aug. 1966, 23(1), 143-152. (Yeshiva University, New York, N.Y.).

This study was concerned with subjective fragmentation of luminous designs. It was found
that: a) degree of meaningfulness did not Influence amount or pattern of fragmentation; b)
angular structures showed greater fragmentation than rounded structures; and c) fragmentation
was greatest for the fixated and Immediately adjacent area; d) whole lines tended to disap-
pear and reappear as separate units. The Interrelationship between structure and fixation as
variables Influencing fragmentation was discussed in the general context of Hebb's (Amer.
Psychol., 1963, 18, 16-27) hypothesis regarding the role of perceptual "units" in the develop,
ment of stimulus structure.
R I0

28,747
Gregson, R.A.M. CROSS-MODAL MATCHING OF HISTOGRAMS AND FOUR-COMPONENT TASTE MIXTURES, WITH
ONE COMPONENT FIXED, UNDER TWO PACING CONDITIONS. Perceat. mot. Skills, Aug. 1966, 23(l),
183-190. (University of Canterbury, Christchurch, New Zealand).

16 Ss made cross-modal comparisons of 4-component taste mixtures with histogram represen-
tations of tastes. 2 pacing conditions were investigated, and in each, I taste component
was fixed at one of two Intensity levels. Pooled estimates of interstimulus similarities
were scaled by a distance model which simulated perceived similarities for all cross-modal
comparisons made. Not less than 79% of reliable data variance was mapped Into the scaling
model for all 4 conditions. Relations between experimental conditions were meaningfully
represented in the free parameters of the distance model.
R II

28,748
Ammons, R.B. & Ammons, Carol H. MOTOR SKILLS BIBLIOGRAPHY: L. PSYCHOLOGICAL ABSTRACTS, 1928,
VOLUME 2. Percent. mot. Skills, Aug. 1966, 23(i), 191-194. (University of Montana,
Missoula, Mont.).

This bibliography consists of an alphabetical listing of 101 articles on motor skills.

28,749
Ross, B.M. SERIAL ORDER AS A UNIQUE SOURCE OF ERROR IN RUNNING MEMORY. Percept. mot.
SJills, Aug. 1966 3(), 195-209. (Catholic University of America, Washington, D.C.).

3 running memory experiments were administered to college students. Over-all error
difficulty was manipulated by requiring different previously seen symbols to be recalled and
varying the time allowed for recall, Results showed that errors attributable to one particu-
lar symbol serial-order did not change as a function of mean error. It was concluded that
serial order can be a unique source of error in running memory because "interference" and
temporal duration cannot account simultaneously for the divergent error trends. Moreover,
serial order must be of special importance in determining the relative accessibility of
retained Items. A further conclusion was that a viewed symbol has to become part of S's
memory load if it is to be compared with a previously seen symbol.
R3

28,750
Burns, N.M., Baker, C.A., Simonson, E. & Keiper, C. ELECTROCARDIOGRAM CHANGES IN PROLONGED
AUTOMOBILE DRIVING. Percept. mot. Skills, Aug. 1966, 2(l), p

2
10. (Systems & Research

Center, Honeywell, Incorporated, Minneapolis, Minn.).

Exploratory work investigated changes on the ECG during nearly continuous (without sleep)
driving over distances from 200 to 700 miles. Data were obtained for a total of 6000 mlles
of driving. A, male (26 yr.); B, male (40 yr.); and C, male (77 yr.) were clinically healthy;
D, male (32 yr.) had nephrosis with chronic aibuminuria, with otherwise negative clinical
findings. The resting conventional 12-lead ECGs of all 4 Ss were within normal limits. The
ECG was taken with a bipolar lead (manubrium-C-5 position) at intervals of approximately 20
min., using a commercially available portable Instrument modified for automobile use. The
start of each driving session was preceded by a resting ECG taken in the same position.
Experimental cars were equipped with power steering and brakes and automatic transmission. A
logbook was kept of driving events and conditions. The total distances driven by each S were
as follows: A drove 2600 miles in 4 days; B drove 970 miles in 2 days; C drove 200 miles In
I day; and D drove 2500 miles in 4 days. The electrical activity of the heart was noted to
respond distinctly to duration of driving and critical road situations. It appears that
significant ECG changes may occur in healthy Ss during long distance driving which would be
considered as abnormal in response to other stress situations.

28,751
Penman, K.A. A NEW DYNAMIC BALANCE TESTING DEVICE: THE "DYNABALOMETER". Percept. mot.
Siljjls]., Aug. 1966, 3(1), 232-234. (Washington State University, Pullman, Wash.).

A device which measures dynamic balance ability was designed. The dynabaloneter is
basically a triaxial stabilometer which provides a balance measure for the poorly skilled as
well as the highly skilled person. The apparatus is well suited for learning studies,
R8
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28,752
Engel, G.R. A TEST OF THE EXISTENCE OF MONOCULAR STEREOSCOPIC DEPTH PERCEPTION. Percent.
not. Skills, Aug. 1966, 11(l), 235-238. (Defence Research Medical Labs., Toronto, Ontario,
Canada).

3 Os, highly trained in observing visual phenomena, viewed a pair of Julesz Stereo Random
Brightness Fields presented alternately to the same eye. Under no circumstances was there
any report of stereoscopic depth arising from this mode of presentation. This finding con-
tradicts recent reports of monocular stereoscopy obtained by alternately presenting both
halves of a stereo pair to the same eye. It is concluded that impressions of depth gained
in this way are not due to stereopsis but to the presence of monocular depth cues in the
stimuli. Stereoscopic stimuli, such as Random Brightness Fields, which contain no monocular
depth cues, do not give rise to the perception of depth.
R6

28,753
Stager, P. NOTE ON USE OF INFORMATION CONCEPTS IN THE ASSESSMENT OF GROUP STRUCTURE.
Percept. mot. Skills, Aug. 1966, 21(l), 239-242. (Princeton University, Princeton, N.J.).

The derivation and possible applications of a procedure for the assessment of group struc-
ture are presented. Group structure is discussed in terms of uncertainty and structure of
functional role organization. The measure applied to group structure is the average infor-
mation measure H.
R 14

28,754
Mayzner, M.S. & Tresselt, M.E. STUDIES IN SEQUENTIAL PERCEPTION: LOOKING AT ONE THING BUT
FINDING ANOTHER. Percept. not. SkIlls, Aug. 1966, 21(l), 257-258. (New York University,
New York, N.Y.).

The present note discusses the use of a computer-based CRT display facility being employed
to study problems of sequential perception and presents preliminary findings on a possibly
new perceptual masking phenomenon.

28,755
Dorfman, 0.0. & Miller, R. SOME EFFECTS OF LIGHT ON SOUND INTENSITY GENERALIZATION AS A
FUNCTION OF NUMBER OF TRAINING TRIALS. Percept. mot. Skills, Aug. 1966, 31(i), 291-294.
(San Diego State College, San Diego, Calif.).

This study determined whether the magnitude of a lateral displacement of a generalization
gradient was a function of number of training trials. The results showed that a) when Ss
were trained in the absence of a light, introduction of the light on generalization-test
trials displaced the gradient toward the weaker sound intensities; and b) the magnitude of
this effect was independent of number of training trials.
R4

28,756
Foulke, E., Coates, G.D. & Alluisi, E.A. DECODING OF ELECTROCUTANEOUS SIGNALS: EFFECTS OF
DIMENSIONALITY ON RATES OF INFORMATION TRANSMISSION. Percept. mot. Skills, Aug. 1966, 23(I),
295-302. (University of Louisville, Louisville, Ky.).

Each of 4 electrocutaneous codes, alike with respect to the number of code signals, but
different with respect to the dimensions used in composing the signals, was learned by 10 Ss.
When response time (RT) was used as the index of performance after practice, the codes were
ranked in order of increasing difficulty (or RT) as follows: the location code, location-by-
intensity, location-by-duration, the location'by-intensity-by-duration codes. When errors
were taken as the index of performance and when Ss had received a moderate amount of practice,
the codes were arranged in order of increasing difficulty (or errors) as follows: the Ioca-
tion-by-intensity code, location-by-duration, the location code, and the location-by-
intensity-by-duration code. When the rate of information transmission (which takes into
account both time and errors) was employed as the index of performance, the codes were
ranked in order of increasing difficulty (or decreasing efficiency) as follows: the location-
by-intensity code, the location code, location-by-duration, and the location-by-intensity-by-
duration code.
R 14

28,757
Strauss, P.S. & Carlock, J. EFFECTS OF LOAD-CARRYING ON PSYCHOMOTOR PERFORMANCE. Percept.
mit. Skills, Aug. 1966, 2a(1), 315-320. (USA Picatinny Arsenal, Dover, N.J.).

Previous studies have indicated that performance after load-carrying may be related to
psychological fatigue rather than physiological impairment. This study measured performance
on a battery of psychomotor tests and subjective fatigue ratings after 10 Ss carried loads
of 14 and 34 lb. over a 2-mile test course. These scores are compared with those obtained
after several periods of inactivity. Subjective fatigue was significantly related to all test
scores but not to time required to walk the course. Although performance was poorer after
load-carrying than after inactivity, scores for load-carrying conditions were higher for the
34-lb. load than they were for the 14-lb. load when both were carried in a comfortable posi-
tion. This is taken to suggest that, under some conditions, carrying greater weights may
have an activation effect on psychomotor performance and may even reduce subjective fatigue.
R 10

28,758
Edgington, E.S. IMPLICATIONS OF SYMMETRY ABOUT A REGRESSION LINE. Percent, mot. Skills,
Aug. 1966, 23(), 321-322. (University of Calgary, Calgary, Alberta, Canada).

When responses are symmetrically distributed about the regression line, there are Intui-
tively appealing reasons for expecting reduction in the variability of the responses from
better experimental control to yield responses which cluster more closely about the regres-
sion line. This expectation is not always justified but may be appropriate for special cases

28,759
Vreuls, 0. & Schmidt, J.F. MODEL FOR EFFECT OF A SECOND VISUAL STIMULUS UPON REACTION TIME
TO THE FIRST. Percept. mot. Skills, Aug. 1966, 2(1), 323-328. (Bunker-Ramo Corporation,
Canoga Park, Calif. & Trinity University, San Antonio, Tex.).

When 2 visual stimuli are separated by an interval of not more than 200 msec., the second
stimulus delays the response to the first, primary stimulus. Reaction time was found to be
lengthened (inhibited) in a curvilinear fashion; peak inhibition occurred when the second
stimulus appeared 100 msec. after the onset of the primary stimulus. The results confirmed
earlier work by others. A highly speculative model of the underlying process was suggested.
R9
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28,760
Williamson, T.R. & Barrett, G.V. FEASIBILITY OF MEASURING EYE MOVEMENTS IN REAL-WORLD AND
SIMULATED DRIVING SITUATIONS. Percept. mot. Skills, Aug. 1966, 23(l), 329-330. (Goodyear
Aerospace Corporation, Akron, Ohio). k

Preliminary Investigation to determine the feasibility of utilizing the 1962 Mackworth
head-mounted eye-marker camera In both a simulated and real-world driving situation Indicated
that: a)the camera limits scene width to a total of 25

° 
when S looks straight ahead; b) eye-

marker spot drops below center as distance from original calibration location Is increased;
c) an auxiliary boresight device is required to make the initial eye-spot calibration quickly
and efficiently; d) ambient light of real-world hampers Initial calibration procedures; e)
Interior height of automobile limits heights of Ss; f) film and filter selection varies from
real-world to simulator.
RI

28,761
Harker, G.S. & McLean, Jane A. RETINAL CORRESPONDENCE AND THE PERCEIVED VERTICAL. Pecet.e.
mot. Sills, Oct. 1966, 2U(2), 347-360. (USA Medical Research Lab., Fort Knox, Ky.).

Measures of Induced cyclotorsion made with 2 stereoscopic configurations and appropriate
associated adjustment criterion are compared with measures obtained with "Volkmann's discs."
Individual data for 15 observers are given and some Implications of observed Individual varl-
ations In response and Inconsistencies In the stereoscopic measures for stereoscopic depth
perception are discussed.
R 13

28,762
Ammons, Carol H. & Ammons, R.B. PERCEPTION BIBLIOGRAPHY: XXXIII. PSYCHOLOGICAL INDEX NO. 29,
1922. Percept. mot. Skills, Oct. 1966, 21(2), 367-370. (University of Montana, Missoula,
Mont.).

In this listing are 113 Items in which perceptual processes and materials are discussed.
R 113

28,763
Glick, J. & Wapner, S. EFFECT OF VARIATION IN DISTANCE BETWEEN SUBJECT AND OBJECT ON SPACE
LOCALIZATION. Percept, mot. Skills, Oct. 1966, 13(2), p438. (Yale University, New Haven,
Conn. & Clark University, Worcester, Mass.).

This study varied the physical distance between S and the object to be localized under
neutral Instructional conditions. Results comparable to those obtained when the object was
defined relative to the physical dimensions of the room were hypothesized for conditions when
subject: object distance distance was greater, and results comparable to those obtained using
an egocentric definition were expected for the smaller distance. 2 groups of 12 Ss performed
the task under 3 conditions of fixation (right edge, left edge, center of square). Ss sat
facing the center of the front wall of a dark room and adjusted the fixated square until the
fixation point "appears straight-ahead." Group I viewed an 8-Inch square at a distance of
8 ft; Group II a 2-Inch square at 2 ft. Although retinal size was controlled, Ss were aware
of the approximate distance of the object. Obtained shifts due to fixation and distance va-
ried significantly (Interaction F - 3.37, df - 2/44, P<.05), according to expectation. For
Group I displacement was away from the side of fixation (final adjusted position of fixated
left edge was O'17'to right of fixated right edge), while for Group II displacement was to-
ward the side of fixation (final adjusted position of fixated left edge was 3'45'to left of
fixated right edge). The demonstrated Influence of distance, as well as cognitive variation,
suggests that these factors should be taken Into account in both theory and experimental de-
sign In the study of space localization.

R3

28,764
Ammons, Carol H. & Armmons, R.B. MOTOR SKILLS BIBLIOGRAPHY: Li. PSYCHOLOGICAL ABSTRACTS,
1929, VOLUME 3. Percept. mot, Skills, Oct. 1966, 21(2), 447-450. (University of Montana,
Missoula, Mont.).

107 references to research on motor skills are listed alphabetically.
R 107

28,765
Martz, RL. SIGNAL PRESENTATION RATE, AUDITORY THRESHOLD, AND GROUP VIGILANCE, Pre.
ot,.Skills, Oct. 1966, 23(2), 463-469. (USN Medical Research Lab., New London Submarine
Base, Groton, Conn.).

Auditory thresholds were obtained during the course of a single, 2-hour vigilance session
from 8 groups of 11 to 14 rated and nonrated Navy enlisted men each, to I of 4 signal rates;
i/hr., 2.5/hr., 7.5/hr., and 15/hr. Ss of each groupwere tested together In a dark, un-
lighted, noise-homogeneous room In close physical (and possibly tactile and vibratory) proxi-
mity but without visual or acoustic Interaction. Each S wore earphones and pressed a micro-
switch to report single tones In trains of 12 successive tones ranging In 2-db steps from
roughly 14 db below to 10 db above the average S's threshold. Results showed: a) a positive-
ly accelerated linear relation between auditory detection and log signal rate; b) decrements
of I to 10 db occurring early In the first half of the watch In all groups' (and virtually
all Ss') performance at all signal rates; and c) large Individual differences permitting an
arbitrary, significant separation of "better" and "poorer" performers.
R5

28,766
Ammons, R.B. & Ammons, Carol H. PERCEPTION BIBLIOGRAPHY: XXXIV. PSYCHOLOGICAL INDEX NO. 30,
1923. Percept. mot, Skills, Oct. 1966, a1(2), 479-482. (University of Montana, Missoula,
Mont.).

Alphabetical listing of 103 references to work in perception and closely related fields.
R 103
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28,767
McCandless, C.E., Landiss, C.W. & Barker, 0.G. COMPARISONS OF DISTANCE RUNNERS AND SPRINTERS
ON SELECTED PHYSIOLOGICAL AND BEHAVIORAL VARIABLES. Percent, mot. Skills, Oct. 1966, 1l(2),
483-489. (Texas A & M University, College Station, Tax.).

The 42 members of a university track team were Ss In a comparative study of those athletesclassified as sprinters and those classed as distance runners. The 2 groups were compared on
28 physiological and behavioral variables, Including height, weight, body surface, metabolism
rate, respiration rate, vital capacity, blood pressure, pulse rate, vertical Jump, reaction
time, scholastic aptitude, readIng abIlity, and grade-point average. Greatest differences
were found In measures of pulse rate (especially those observed after periods of vigorous
physical activity), In vital capacity, and In vertical jump ability. Distance runners tended
to be somewhat taller but lighter than sprinters and to surpass sprinters on most measures of
scholastic aptitude and achievement.
R5

28,768
Busch, A.C. SENSORIMOTOR EXPERIENCE AND KINESTHETIC AFTEREFFECTS. Pgrct mot. SkI11J,
Oct. 1966, 23(2), p50

8
. (USAF Decision Sciences Lab., Hanscom AFB, Mass.).

The present problem was how well knowledge of expected results and feedback In a motor
task aid In future performance. More specifically, can operators performing a task requiring
a specific level of muscular tension perform better after experiencing the specific desired
level. 10 naive males (Mdn age - 21 yr.) with apparently normal physical capabilities were
given an appropriate size Allen wrench and Instructed to tighten each of 5 bolts. Ss were
then instructed to tighten the 5 bolts to a specified level with the torque wrench, and with
an appropriate Allen wrench tighten 5 other bolts to the level specified for the previous
use of the torque wrench (Trial 2). This procedure was repeated 5 times using 5 levels of
tension and 5 different size bolts. In all Instances (averaged across Ss) change from Trial
1 to Trial 2 was In the direction desired. Analysis by S and nature of change from Trial 1
to Trial 2 gave a x

2 
of 27.68 (p < .001), I.e., If S was over the desired level on Trial I,

on Trial 2 he decreased his tension and came closer; Increased tension followed an underesti-
mate. Thus Ss can Improve motor performance when they have experienced the necessary amount
of muscular tension which is Important for this type of task.
R1I

28,769
Cook, T.H. & Mefferd, R.B., Jr. CHANGING PERCEPTION OF AN "INCOMPLETE" TRAPEZOID IN ROTA-
TION. Percept. mot. Skills, Oct. 1966, 2f(2), 509-510. (US Veterans Administration Hospital,
Houston, Tax.).

Mean relative durations of 6 kinds of apparent motion produced with 2 vertical luminous
rods varied significantly (N - I0). The pattern of motion was like that obtained with "com-
plete" trapezoids In rotation.
R 11

28,770
Bavan, W. AN ADAPTATION-LEVEL INTERPRETATION OF REINFORCEMENT. erce t., not. Slls, Oct.
1966, ;1(2), 511-531. (Kansas State University, Manhattan, Kan.).

This paper summarizes a theory of reinforcement, based on the concept of adaptation level,
that was developed In the late 1950's by Bevan and Adamson to account for contrast effects,
distinctiveness of cue, partial reinforcement effects, and other reinforcement phenomena
wIthin a single conceptual setting. It also reviews a program of experiments suggested by
this approach that has been carried out In the writer's laboratory.
R 29

28,771
Standlee, L. & Bilinski, C. NOTE ON SIMULATED VS ACTUAL ELECTRONIC TROUBLESHOOTING PERFOR-
MANCE. Percept, mot. Skills, Oct. 1966, 11(2), p532. (USN Personnel Research Field Activity,
Bureau of Naval Personnel, San Diego, Calif.).

The present paper points out the different picture of electronic troubleshooting perfor-
mance that can emerge with the evaluation of technicians' performance on simulated and on
actual electronic equipment. Ss, 114 Data Systems Technicians, were tested on the Electron-
Ics Trainer-Tester, developed by Van Valkenburgh, Nooger, and Neville, Inc., and their ac-
tual equipment troubleshooting performance was evaluated by means of a supervisor's rating
scale, a performance check list, and a work diary. The Trainer-Tester yielded a permanent
record of the steps taken while troubleshooting pencil-and-paper simulated malfunctions In a
superheterodyne receiver, a push-pull amplifier, and a three-stage transmitter. The super-
visor's rating scale consisted of 5 paragraphswritten In operational terms and describing
electronfc abllIty levels. The performance check list consisted of 384 maintenance tasks on
which Ss checked their own ability. The work diary was a detailed log of troubleshooting ac-
tIvIty for a 5-day work week. Results of the simulated troubleshooting test Indicated that
the Navy's Data Systems Technicians were quite poor In troubleshooting ability. Results of
the on-the-Job performance evaluations, on the other hand, Indicated that they were quite
proficient In troubleshooting abIlity. The truth, no doubt, lies somewhere between these two
extremes. And the psychological researcher again Is reminded that test performance Is not
necessarily concept performance.

28,772
Lott, D.F. & Woll, R.J. A DEVICE PERMITTING ONE-WAY VISION WITHOUT A MIRROR IMAGE. Percept.
mot, SkILU.a, Oct. 1966, 21(2), 533-534. (Animal Behavior Institute, Rutgers University,
New Brunswick, N.J.).

A description of a device which makes It possible for experimenter to observe S while S
sees neither experimenter nor a reflection of himself. The basic optical principles and
several suggested applications are presented.

28,773
Brown, R. & Strongman, K.T. VISUAL SEARCH AND STIMULUS ORIENTATION. Percept, not. SkIlls,
Oct. 1966, 2a(2), 539-542. (University of Exeter, Exeter, England).

Two experiments were carried out to determine the relative efficacy of visual search with
horizontal and vertical lists of letters. Exp. I showed that visual search was faster with
horizontally presented materIal, In Exp. II this finding was analyzed further. The factors
of list orientation and letter orientation affected search times but the actual letter-to-
letter relationship within a list was unimportant. Results were discussed briefly In terms
of their relevance to studies of discrimination.
R 5
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28,774
Ammons, R.B. & Ammons, Carol H. MOTOR SKILLS BIBLIOGRAPHY: LII. PSYCHOLOGICAL ABSTRACTS,
1930, VOLUME 4. Percept. mot. Skills, Oct. 1966, 2l(2), 543-546. (University of Montana,
Missoula, Mont.).

104 selected Items on motor skills are listed alphabetically.
R 104

28,775
Smith, A.H. PHENOMENAL SLANT AS A FUNCTION OF AMBIGUITY OF CONTOUR PERSPECTIVE. Percept.
m .ik', Oct. 1966, 11(2), 587-594. (Defence Research Medical Labs., Toronto, Ontario,
Canada).

Observers judged the slants of a rectangle and 3 trapezoids, with complete and broken out-
lines, exposed under reduced viewing conditions at slants of 10, 25, 40. All forms were
of the same height and area. The smallest projective angular convergence of the sides of the
frontal-parallel trapezoids was larger than that of the rectangle at its greatest slant. The
slant estimates of the monocular and binocular groups for the trapezoids differed significant-
ly; those for the rectangle did not. Observers distlngulshed effectively between the rectan-
gle and the trapezoids but not among the trapezolds. Estimates for particular forms with com-
plate and broken outlines did not differ significantly. The data were Interpreted as limit-
Ing the contour perspective theory of slant perception and as demonstrating a subjective
shape Influence In accordance with either the Helmholtzlan or the Gestaltist type of explana-
tion.
R 12

28,776
Culp, W.C. & Edeiberg, R. REGIONAL RESPONSE SPECIFICITY IN THE ELECTRODERMAL REFLEX.
Percept. mot, Skills, Oct. 1966, 21(2), 623-627. (Psychiatry, Neurology & Behavioral
Sciences Dept., University of Oklahoma Medical Center, Oklahoma City, Okla.).

By comparing electrodermal response amplitudes from the right and left hands when either
the right foot or left foot was flexed, It was possible to demonstrate relative augmentation
of the response amplitude on the side Ipsilateral to the active member. Comparison of re-
sponses from the left hand and left foot showed relative augmentation of the hand response
with motor activity In the opposite hand and of the foot response with motor activity of the
opposite foot. These regional influences also appeared when the response to motor activity
was compared with centrally elicited orienting responses.
f I0

28,777
Dees, J.W. MOON ILLUSION AND SIZE-DISTANCE INVARIANCE: AN EXPLANATION BASED UPON AN
EXPERIMENTAL ARTIFACT. Percept. not. Skils, Oct. 1966, 21.(2), 629-630. (McDonnell Air-
craft Corporation, St. Louis, Mo.).

The apparent size and the size constancy explanations of the moon Illusion are supported
by an explanation of an Informal observation made during the course of an experiment. Size-
distance-invariance Is related to this explanation.
R5

28,778
Goldstein, K.M., Blackman, S. & Collins, D.J. RELATIONSHIP BETWEEN SOCIOMETRIC AND MULTI-
DIMENSIONAL SCALING MEASURES. Percept. mot. Skills, Oct. 1966, Ql(2), 639-643. (Wakoff
Research Center, Staten Island Mental Health Society, Staten Island, N.Y.).

Sociometric measures may be conceived of as Indicators of distance among group members.
Muitidimenslonal scaling methods have also been developed to measure distances among objects
and appear to offer several advantages. The study reported compares the 2 techniques, and
while there Is some overlap, MDS appears to offer a promising approach to the study of the
relationships among group members.
R6

28,779
Mirabeila, A. & Lamb, J.C. COMPUTER BASED ADAPTIVE TRAINING APPLIED TO SYMBOLIC DISPLAYS.
Percent, mot. Skills, Oct. 1966, nl(2), 647-661. (Electric Boat Div., General Dynamics
Corporation, Groton, Conn.).

Three experiments were conducted to explore the effects of adaptive vs nonadaptive train-
Ing upon performance In a visual target detection task involving symbolic data displays.
The results Indicated that Increasing display complexity during training and requiring So to
respond actively to the displays were more effective than maintaining a constant level of
complexity and requiring only passive viewing of the displays. But there was no evidence to
suggest that changing complexity in an adaptive fashion was more effective than changing com-
plexity In an arbitrary stepwise fashion. Additional findings Indicated that maintaining Ss
at a high nominal error rate during training was not necessarily detrimental to post-training
performance. A high error rate was at least as effective as a low rate, where the high rate
was reached by Increasing error rate In a stepwise fashion.
R 27

28,780
Stern, R.M. PERFORMANCE AND PHYSIOLOGICAL AROUSAL DURING TWO VIGILANCE TASKS VARYING IN
SIGNAL PRESENTATION RATE. Percent. mot. Skills, Dec. 1966, 23(3), Part I, 691-700. (Penn-
sylvania State University, University Park, Penn.).

The purpose of this study was to compare vigilance performance and level of arousal of 2
groups of Ss differing in the signal presentation rate they received. It was hypothesized
that a group receiving relatively infrequent signals would be over-aroused and would perform
at a lower level primarily because they would be responding to irrelevant stimuli. Basal
skin resistance and muscle potentials indicated that, as hypothesized, the Infrequent Ss
were more highly aroused than the Frequent Ss. Performance data indicated that the Infre-
quent group made a smaller percentage of correct detections and a much greater number of
false alarms than the Frequent group.
R 14
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28,781
Francis, R.D. ISOLATION TOLERANCE AND THE SENSORY SATIATION HYPOTHESIS. Percept,. mot.
Skills, Dec. 1966, 13(3), Part I, 701-702. (Wollongong University College, University of
New South Wales, Sydney, Australia).

From a group of 22 Ss tested for toleration time by immersion, 12 Ss were selected, 6
from either toleration time extreme. Their upper auditory thresholds for stimulus intensity
were determined. Those who stayed long had significantly higher thresholds than those who
did not. 12 new Ss were isolated and a new determination made embracing all Ss. The re-
sults were in the same direction and at the same significance level. 2 explanations are
proferred, both involving the satiation concept.
R2

28,782
Espenschade, Anna S. GENERAL ACTIVITY MEASURES OF WOMEN 35 TO 80 YEARS OF AGE. Percept.
not. Skills, Dec. 1966, 21(3), Part 1, p718. (University of California, Berkeley, Calif.).

As part of a study on exercise habits of older womaen, the following questions were inves-
tigated: a) Do women who show a strong physical activity interest in youth continue in later
years to be more physically active than others? b) Is there a temperamental difference that
might be identified by a pencil-and-paper test? Ss all majored in physical education at the
same institution between 1913 and 1953. Ns are proportional to those enrolled. Almost cer-
tainly both Ss (N=119) and control (N=78) groups are biased in favor of healthy individuals.
As was expected, younger participants were significantly more active than the older ones,
and Ss were significantly more active (M Activity Ratings = 9.2, SD - 2.6) than controls
(M = 7.3, SD = 3.1). Apparently women who show a strong physical activity interest In youth
continue to be more physically active than others in their later years, but the difference
cannot be detected by means of the Guilford-Zimmerman Temperament Scale.
RI

28,783
Ammons, Carol H. & Amnons, R.B. PERCEPTION BIBLIOGRAPHY: XXXV. 'PSYtHOLOGICAL INDEX NO. 31,
1924. Percent. not. Skills, Dec. 1966, .3(3), Part 1, 731-734. (University of Montana,
Missoula, Mont.).

This bibliography consists of an alphabetical listing of 109 articles and books dealing
with perception and closely related fields.

28,784
Yensen, R. NEUROMOTOR LATENCY AND TAKE-UP OF MUSCULOTENDINOUS SLACK AS COMPONENTS OF RT.
Percept. mot. Skills, Dec. 1966, 23(3), Part 1, 747-750. (Massey University, Palmerston
North, New Zealand).

Neuromotor and movement latencies were recorded from the stretched and slack muscles of
the preferred upper arm in 6 Ss. Both latencies were significantly shorter from the stretched
position. Possible factors underlying this finding are discussed. The results further
suggest that traditional measures of RT may be misleading when used as indices of variations
In central functioning.
R7

28,785
Pillard, R.C., Carpenter, J., Atkinson, K.W. & Fisher, S. PALMAR SWEAT PRINTS AND SELF-
RATINGS AS MEASURES OF FILM-INDUCED ANXIETY. Percept. mot. Skills, Dec. 1966, 23(3), Part 1,
771-777. (Boston University Medical Center, Boston, Mass.).

To observe the response to an affect-arousing film, a palmar sweat print and self-ratings
of anxiety and sweat-output were taken from 14 Ss, once before and once during a film be-
lieved to induce anxiety." Ss showed significantly darker sweat prints and reported more
anxiety during the film. The increase in palmar sweat appears to correlate moderately with
both of the self-ratings. This finding is compared with similar relationships obtained by
Lazarus and his co-workers. Some difficulties in the measurement of psychophysiologic
variables are discussed.
R 22

28,786
Costello, C.O. DIRECTION OF ROTATION AND DECAY OF THE SPIRAL AFTEREFFECT. Percept. mot.
Skills, Dec. 1966, 1(3), Part 1, 779-782. (University of Calgary, Calgary, Alberta, Canada).

Previous findings have suggested that there are a number of differences between the expan-
sion spiral aftereffect and the contraction spiral aftereffect. A neurophyslological hypo-
thesis has been proposed to account for these differences. A more simple explanation in
terms of quality of fixation was investigated in the present study. In order to test the
fixation hypothesis, use was made of Spigel's observation that an interval of darkness
following exposure to a rotating spiral was in some way associated with a delay of the decay
of the aftereffect. It was predicted on the basis of the previous findings that a) an Inter-
val of darkness introduced following rotation of the spiral would result in a significant
delay of the decay of the aftereffect. On the basis of the fixation hypothesis It was pre-
dicted b) that there would be no significant difference between the expansion aftereffect and
the contraction aftereffect in the delay of the decay of the aftereffect produced by post-
rotation darkness. Prediction (a) was confirmed but not Prediction (b), casting doubt on the
fixation hypothesis.
R 12

28,787
Targonski, D.E. & Baer, D.J. HYPERVENTILATION EFFECT ON NECKER CUBE REVERSAL AND DURATION
OF SPIRAL AFTEREFFECT. Percent. mot. Skills, Dec. 1966, 23(3), Part 1, 783-786. (Boston
College, Chestnut Hill, Mass.).

To evaluate the effects of hyperventilation on Necker cube reversal and duration of spiral,
aftereffect, 42 males were each tested subsequent to no, slow, and rapid hyperventilation.
A significantly (p < .01) greater number of Necker cube reversals and significantly (p < .05)
shorter durations of spiral aftereffect occurred subsequent to both slow and rapid hyper-
ventilation conditions. It Is proposed that hyperventilation reduces the effect'lveness of
the perception of both Illusions.
R I0
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28,788
Pressey, A.W. & Kelm, H. EFFECTS OF SLEEP DEPRIVATION ON A VISUAL FIGURAL AFTEREFFECT.
Percent. mot. Skills, Dec. 1966, 23(3), Part I, 795-800. (University of Manitoba, Winnipeg,
Manitoba, Canada & University of Saskatchewan, Saskatoon, Saskatchewan, Canada).

On the bsis of Koehler and Wallach's concept of "permanent homogeneous satiation" It was
predicted that a visual figural aftereffect would decrease following prolonged sleep depri-
vation. Measurements of figural displacement were obtained from 7 Ss after 12, 30, 60, &
72 hr. of deprivation and also after 8 hr. of sleep. The results showed that lack of sleep
decreased displacemen Immediately after inspection and produced counter displacement, I.e.,
attraction of the test figure, 30 and 60 sec. aftr inspection. The relevance of the find-
ings to research on figural aftereffects in atypical fividuals such as schizophrenics and
retardates was discussed.
R8

28,789
Busch, A.C. & Eldredge, D. DURATION AND INTENSITY OF VOCALIC ELEMENTS AS PHYSICAL CORRELATES
OP ACOUSTIC STRESS. Percept. mot. Skills, Dec. 1966, 11(3), Part 1, 801-802. (USAF Decision
Sciences Lab., Hanscom AFB, Mass. & Northeastern University, Boston, Mass.).

This experiment attempted to clarify the effects of the cues of duration and Intensity of
the vocalic element under conditions of acoustic stress (S/N ratio). Graphic recordings of
the vocalic elements were used to determine Intensity and duration ratios. The results show
that duration and Intensity are both used as cues under conditions of acoustic stress and
that under high levels of acoustic stress intensity is a more effective cue than duration.
R3

28,790
Ammons, R.B. & Asnmons, Carol H. MOTOR SKILLS BIBLIOGRAPHY: LIII. JOURNAL SOURCES OF SKILLS
ARTICLES, 1955-1965. Perce Skills, Dec. 1966, 22(3), Part I, 803-806. (University
of Montana, Missoula, Mont.).

Journal sources of reports of skills research from 1955 through 1965 were tabulated and
analyzed. Perceptual and Motor Skills has become the major outlet for publication of such
research, carrying approximately 15% of the skills articles for the whole period and 25% for
1963-1965. 16 Journals contributed 55% of the 1842 skills articles listed, with Perceptual
and Motor Skills, Journal of Experimental Psychology, and Research Quarterly alone accounting
for about 30%. Some Implications are pointed out.
R7

28,791
Woods, R.W. & Erlanson, E.P. THERMAL INTEGRATION OF ELECTRIC POWER AND LIFE SUPPORT SYSTEMS.
FOR MANNED SPACE STATIONS. Contract NAS 3 6478, NASA CR 543, Sept. 1966, 315pp. National
Aeronautlcs & Space Administration, Washington, D.C. (General Electric Company, Philadelphia
Penn.).

Rankine and Brayton Cycle electric power systems using Isotopic and Solar Sources are ana-
lyzed and thermally Integrated with attitude control, refrigeration, life support and cabin
environmental control systems. The resulting system design with the most potential for use
with a six-man orbiting station Is a combined life support - solar Brayton system weighing
3593 pounds. The electrical power requirements were reduced from 8 kilowatts for a non-Inte-
grated system to 5 kilowatts for an Integrated system with the use of power system waste
thermal energy. The 2-man lunar shelter considered had an Integrated electrical power reduc-
tion of 1.2 kilowatts.
R Mary

28,792
Bee, Helen L. INDIVIDUAL DIFFERENCES IN SUSCEPTIBILITY TO DISTRACTION. Percept. mot.
Skills, Dec. 1966, 2(3), Part I, 821-822. (University of Washington, Seattle, Wash.).

In 2 experiments, Ss solved their mathematics or anagram problems with and without dis-
traction. 4 different distraction conditions were used In each case: In Exp. 1, the
problems were presented Individually, with instructions to add or subtract given over ear-
phones. One set was presented with each of the following conditions: a) without distrac-
tion; b) buzzer to both ears; c) buzzer to only one ear; d) variable content distractor
(sound effects and electronic music) to both ears; and e)variable content distractor to one
ear. Similar distractions were used In Exp. 2. Intercorrelations among difference scores
(distraction minus non-distraction) Indicate considerable individual consistency for females
but little for males.
R3

28,793
Wieland, Betty A. & Mefferd, R.B., Jr. EFFECTS OF ORIENTATION, INCLINATION AND LENGTH OF
DIAGONAL ON REVERSAL RATE OF NECKER CUBE. Percept. mot. Skills, Dec. 1966, 2(3), Part 1,
823-826. (US Veterans Administration Hospital, Houston, Tex.).

Length of the diagonal in a Necker cube drawing was shown to affect the rate of reversal
In naive Ss under passive observing Instructions. A similar trend was found with experienced
Ss. Inclination of the diagonal did not affect rate but orientation did. It Is concluded
that effects of characteristics of the cube per se decrease with experience and, unless
Interest Is in these variables, experienced Ss should be used in experiments with the Necker
cube.
R4

28,794
Tebbs, R.B. & Foulkes, D. STRENGTH OF GRIP FOLLOWING DIFFERENT STAGES OF SLEEP. Percept.
o. Skills, Dec. 1966, 1l(3), Part I, 827-834. (University of Wyoming, Laramie, Wyo.).

20 Ss (10 sensitizers and 10 repressers) were awakened 4 times at REM-sleep onset on one
night and 4 times during NREM sleep on another. Strength of grip on arousal from REM sleep
was consistently but insignificantly lower than on NREM nights. Decrement from presleep
strength of grip was significant for sensitizers but not for repressers.
R 17
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28,795
Holzman, P.S. SCANNING: A PRINCIPLE OF REALITY CONTACT. Percept. mot. Skills, Dec. 1966,
31(3), Part I, 835-844. (Menninger Foundation, Topeka, Kan.).

SOn the basis of results of earlier experiments, scanning had been defined as a system
principle of cognitive behavior that represents individual differences in the Investment of
attention in objects. This formulation explained that, in earlier experiments, accuracy of
size estimation was associated with responsiveness to relatively peripheral aspects of per-
ceptual fields in a size estimation test. The present experiment demonstrates that accuracy
in size estimation predicts the amount and quality of incidental recall in 2 test situations.
The study extends the definition of extreme scanning to describe a relatively stable dis-
position to attend to tasks intensely and in a focussed manner, yet with extensive coverage
of relatively incidental aspects of the field. The relevance of this cognitive control of
scanning to need-cognition experiments and its possible relationship to the defense mechanism
of isolation is noted.
R 14

28,796
Levine, F.M., Tursky, B. & Nichols, D.C. TOLERANCE FOR PAIN, EXTRAVERSION AND NEUROTICISM:
FAILURE TO REPLICATE RESULTS. Percept. mot. Skills, Dec. 1966, 2(3), Part 1, 847-850.
(Harvard Medical School, Boston, Mass.).

High correlations between extraversion (E) and level of pain tolerance have been found in
2 experiments which used a method of continuously increasing level of the pain stimulus.
The present experiments found no such correlation in 2 quite independent samples (ns - 29,
52) when a method of increasing the stimulation in discrete steps was used. The different
findings appear to be due to the methods used in measuring pain tolerance, discrete steps vs
continuous increase in pain stimulus. Nevertheless, the reported relationship between E and
tolerance of intensity of a pain stimulus was not supported.
R 10

28,797
Anderson, B. & Johnson, W. TWO METHODS OF PRESENTING INFORMATION AND THEIR EFFECTS ON
PROBLEM SOLVING. Percept. mot. Skills, Dec. 1966, 3(3), Part I, 851-856. (University of
Oregon, Eugene, Ore.).

In a perceptual condition (P), information critical to the solution of a problem was pre-
sented by means of a simple demonstration; in a verbal condition (V), this same information
was presented by means of a short verbal statement; and in a control condition (C), this in-
formation was not presented at all. There was a significant linear trend (p < .001) between
information condition and solution score such that solution scores for P were higher than
those for V and those for V were higher than those for C. In addition, most Ss (80%) re-
ported using images, and imaging was positively correlated with solution score (r = .55, p =
.03) in the P condition and only in that condition.
R 14

28,798
Cohen, R.L. EFFECT OF VERBAL LABELS ON RECALL OF A VISUALLY PERCEIVED SIMPLE FIGURE:
RECOGNITION VS REPRODUCTION. Percept. mot. Skills, Dec. 1966, 32(3), Part I, 859-862.
(Psychology Lab., University of Uppsala, Uppsala, Sweden).

An experiment is reported in which the distortion effects found in the recall of a visually
perceived figure, which had been presented together with a verbal label, were confined to
one dimension of the figure. This made possible the direct measurement of the effect In
physical units and also the use of recognition as a method of recall. It was found that the
method of recall, i.e., reproduction or recognition, made little or no difference to the
amount of distortion produced.
R6

28,799
Burns, N.M. & Ayers, F.W. MMPI PROFILE CHANGES DURING AN EIGHTEEN-DAY CONFINEMENT STUDY.
Percept. mot. Skills, Dec. 1966, 2(3), Part 1, 877-878. (Systems & Research Center,
Honeywell, Incorporated, Minneapolis, Minn. F, American Rehabilitation Institute, Minneapolis,
Minn.).

As part of an 18-day simulated manned lunar scientific exploration study, the 2 Ss who
served as scientist/englneers were given the MMPI on the first and last days of the experi-
ment. In the customary clinical Interpretation, both profiles from both Ss were valid and
within normal limits. The 18-day profile for Operator I, however, shows some interesting
elevations, particularly on Scales 3 and 4. These suggest decreased effectiveness In cen-
soring negative self descriptions, increased social need, and (with the elevation In Scale 9)
less Impulse control. Operator 2 shows a decrease in Scale 9 elevations which suggests a
decrease In feelings of well being. There is also a suggestion from elevations on the re-
search scale Ib that there is a tendency to develop physical complaints under stress. In
comparing the profiles of the 2 individuals the work of Meier Indicates that Operator 1''
should more rapidly both accumulate and dissipate reactive inhibition. On continuous per-
formance tasks, the error scores of Operator 1 would exceed those of Operator 2, while on
distributed performance tasks the error scores and reaction times for Operator I would be less
than those for Operator 2. The behavioral observations made on the mission-oriented tasks
confirmed these 2 inferences.
R2

28,800
Ammons, R.B. & Ammons, Carol H. PERCEPTION BIBLIOGRAPHY: XXXVI. PSYCHOLOGICAL INDEX NO. 32,
1925. Percept. mot. Skills, Dec. 1966, 2.(3), Part 1, 879-882. (University of Montana,
Missoula, Mont.).

This bibliography consists of an alphabetical listing of 106 references on perceptual
processes and materials.

28,801
Barrett, G.V. & Williamson, T.R. SENSATION OF DEPTH WITH ONE OR IWO EYES. Percept, mot.
Skills, Dec. 1966, 21(3), Part I, 895-899. (Goodyear Aerospace Corporation, Akron, Ohio).

References in the literature indicate that perception of depth with 2 eyes is decidedly
better than with I eye but there is no empirical evidence to support such statements when the
effect of suggestion Is controlled. The quality of depth of a 3-dimensional scene was
judged by 15 Ss, using a paired-comparison technique. The vision In one eye was occluded
without S's being informed so that the effect of suggestion was controlled. Ss judged the
quality of depth to be significantly better when viewing the scene binocularly than when
viewing it monocularly. However, there were marked differences and the monocularly-vIewed
scene was judged to have equal or better quality of depth on approximately 3T% of the trials.
R6
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28,802
Lewis, J.T., 111. PACING RATE IN PROGRAMMED INSTRUCTION. Percept. mot. Skills, Dec. 1966,
3(3), Part I, p900. (Stephen F. Austin State College, Nacogdoches, Tex.).

One of the basic assumptions of programmed Instruction Is that the student should be
allowed to proceed at his own rate. The present study attempted to assess the relationship
between pacing and achievement on objective test Items. The first 372 frames, 186 operation
frames and 186 answer frames, from Holland and Skinner's The Analysis of Behavior were re-
produced on 35-mm. filmstrip for presentation with a filmstrip projector equipped with remote
control. This material was presented to 179 college freshmen enrolled In courses In Intro-
ductory psychology before learning was discussed In the course. Students were assigned to
2 groups: Group I, the experimental group, was paced by E, and Group 2, the control group,
was allowed to study the material by self-pacing. These groups were matched on the basis of
grade-point averages and sex. A pre-test of the material was given to all Ss to determine
the level of performance prior to exposure to the programmed material. The control or self-
.paced group took more than twice the time to study the material needed by the experimental
paced group. At the end of the study period, all Ss were given a paper-and-pencil examina-
tion composed of 16 verbatim operation frames from the Holland and Skinner material. 8 Items
required that learned principles be applied to a new situation. There was no difference In
performance between groups on this test.
R5

28,803
Rlerdan, Jill E. & Wapner, S. EXPERIMENTAL STUDY OF ADAPTATION TO VISUAL REARRANGEMENT
DERIVING FROM AN ORGANISMIC-DEVELOPMENTAL APPROACH TO COGNITION. Pkrcept. mot. SkiIIA, Dec.
1966, 3(3), Part I, 903-916. (Clark University, Worcester, Mass.).

Visual and tactual-kinesthetic Indications of apparent verticality and apparent body
position under erect posture were made by 16 Ss prior to, following, and during the course
of adapting to a 20

° 
clockwise rotation of the visual field. Ss adapted under I of 2 condi-

tions: a "body-directed" condition where Ss viewed and were directed toward their body, and
an "object-directed" condition where Ss viewed and were directed toward objects. Significant
changes In apparent verticality and apparent body position were found In both the visual and
tactual-kinesthetic modalities. In the visual modality the relative location of apparent
verticality and apparent body position varied dependent upon the directedness of the adapta-
tion condition. The results are Interpreted within an organismic-developmental theory.
R£42

28,804
Lehr, D.J. & Bergum, 8.O. NOTE ON PUPILLARY ADAPTATION. Percent. mot. Skills, Dec. 1966,
23(3), Part I, 917-918. (Fundamental Research Lab., Xerox Corporation, Rochester, N.Y.).

In a study examining the relationship between the pupillary response and the affective
value of verbal stimuli, pupillary adaptation effects were observed. These effects occur
quite rapidly and researchers interested in pupillometrics are cautioned that adaptation
should be considered as one potential confounding variable.
R2

28,805
Erickson, R.A. COMPARISON OF VISUAL SEARCH BY PILOTS AND HIGH SCHOOL STUDENTS. Percept.
not. Skills, Dec. 1966, 23(3), Part I, 923-928. (USN Ordnance Test Station, Bureau of Naval
Weapons, China Lake, Calif.).

Data were obtained on the search time required by high school senior boys to find a target
In structured, abstract displays presented at 3 visual noise levels. It was found that the 0
rank ordering of performance on the 3 noise levels was the same for these 12 Ss as for 22
Navy pilots tested earlier. Also, the students had effectively the same absolute performance
as the pilots. This study provided the basis for the decision to use high school senior
boys in future laboratory experiments of this type when pilots were not available. Data
were also obtained from the 12 Ss on 4 foveal-aculty tests. The scores on 3 of the tests
showed significant correlation with one another. Scores on the fourth test (Bausch & Lomb
checkerboard) did not correlate significantly with scores from any of the other 3.
RI

28,806
Ehrenslng, R.H. & Lhamon, W.T. COMPARISON OF TACTILE AND AUDITORY TIME JUDGMENTS. Percept.
mot, Skils, Dec. 1966, 23(3), Part 1, 929-930. (Cornell University Medical College, New
York, N.Y. & New York Hospital, New York, N.Y.).

In the present study 12 Ss adjusted variable auditory and tactile durations to equal
standard I-sec. tactile and auditory durations. Ss were presented with I sec. in one mode,
e.g., auditory, followed by 1 sec. of silence, followed by a variable duration In the other
mode, e.g., tactile, followed by I sec. of silence, after which the cycle repeated for no
more than 2 min. until S was satisfied he had adjusted the variable to be Identical In dura-
tion with the standard. No differences between auditory and tactile time judgments were
observed.
R8

28,807
Ekman, G., Hosman, J. & Berglund, U. PERCEIVED BRIGHTNESS AS A FUNCTION OF DURATION OF DARK-
ADAPTATION. Percept. mot. Skills, Dec. 1966, _3(3), Part 1, 931-943. (Psychological Labs.,
University of Stockholm, Stockholm, Sweden).

The increasing brightness of white light perceived at constant luminance In the course of
dark-adaptation was measured by means of a direct psychophysical scaling method. The same
trend was found for all 6 luminance levels of the experiment. It could be characterized as
composed of 2 functions, both growing at a decelerated rate and Intersecting at about 8 min.
A further analysis revealed that the empirical trend could be represented by the sum of 2
logarithmic functions of time.
R 20

28,808
Denner, B. EXPECTANCY OF SYNTACTIC STRUCTURE AND RECALL. Percent. mot. Skills, Dec. 1966,
3(3), Part I, 94/4-946. (Indiana University, Bloomington, Ind.).

In this exploratory study 32 adults were randomly assigned to a 2 x 2 factorial design
employing 2 types of pre-experimental training (a set to expect syntactic structure and a
set to expect no syntactic structure) and 2 degrees of sentence structure (structured and
unstructured). The "syntactic set" facilitated while the "non-syntactic set" inhibited 0
recall, and this effect was independent of sentence structure.

R5

III - 114



28,809
Wilson, G.D. AROUSAL PROPERTIES OF RED VERSUS GREEN. Percent. mot. Skills, Dec. 1966, 21

(3), Part 1, 947-949. (University of Canterbury, Christchurch, New Zealand).

20 Ss were each exposed for 60 sec. to 5 red and 5 green slides in alternating order. 2
electrodermal measures, conductance level and GSR, were taken. Results support the hypothesis
that red is a more "arousing" color than green, the effect being particularly apparent In the
GSR data (p < .002).
R3

28,810
Wright, A.D. FACTORS INFLUENCING THE VISUAL DETECTION AND RECOGNITION OF LOW-ALTITUDE AIR-

CRAFT. Percept. mot. Skills, Dec. 1966, 23(3), Part I, p950. (Human Resources Research

Office, George Washington University, Washington, D.C.).

This paper is based upon an analysis of the major independent variables contained within
an extensive study of man's visual ability to detect, recognize, and estimate range of low-
altitude aircraft. All 27 Army enlisted men were given training and field experience in
detecting and recognizing aircraft. Os were randomly assigned to the 9 combinations of
observer offset from the aircraft flight path (head-on, 650- and 1400-meter offset) and use
of binoculars (binoculars for detection and recognition, binoculars for recognition, and no
binoculars). 2 classes of aircraft, jet (consisting of an F-4, F-IOO, and T-33) and pro-
peller (consisting of an O-IA, U-6A, and U-IA), provided the low-altitude (100 to 200 ft.)
targets. Os were provided early warning in time and aircraft position (within ± 15) prior
to each trial. A significant interaction (p < .001) of the binoculars by offset by aircraft
class variables occurred over the detection and recognition responses. This interaction
Indicated that: a) recognition range increased for both jet and propeller targets when off-
set increased and binoculars were employed; b) binoculars and offset did not materially af-
fect the detection range of propeller aircraft; c) detection range increased as offset in-
creased when binoculars were used to detect jet targets; and, d) detection range decreased
when offset increased if binoculars were not used to detect jet targets. Under the test
conditions employed, binoculars reduced detection range on te most threatening targets, I.e.,
head-on jet targets.
RI

28,811
Plutchik, R. FREQUENCY ANALYSIS OF ELECTROENCEPALOGRAPHIC RHYTHMS IN HUMANS EXPOSED TO
HIGH INTENSITY INTERMITTENT AUDITORY INPUTS. Percept. mot. Skills, Dec. 1966, 1(3), Part I,
955-962. (Hofstra University, Hempstead, N.Y.).

Through binaural earphones, 10 Ss were presented with intermittent auditory stimuli rang-
ing from 3 to 15 pps at intensities from 100 to 130 db. EEGs were taken and the occipital
or temporal output was analyzed with a frequency analyzer. Only one of 10 Ss showed EEG
following at most input frequencies. When the data from all Ss were combined, It was dis-
covered that the introduction of auditory inputs at 10 pps produced an inhibition of the
10-cps alpha rhythm. The data imply a limited interaction between the visual and auditory
modalities.
R 12

28,812
Ammons, Carol H. & Ammons, R.B. MOTOR SKILLS BIBLIOGRAPHY: LIV. PSYCHOLOGICAL ABSTRACTS,
1966, VOLUME 40, FIRST THIRD. Percept. mot. Skills, Dec. 1966, 21(3), Part I, 963-966.
(University of Montana, Missoula, Mont.).

This bibliography consists of an alphabetical listing of 107 selected'items on motor
skills.

28,813
Neal, G.L. & Pearson, R.G. COMPARATIVE EFFECTS OF AGE, SEX, AND DRUGS UPON TWO TASKS OF
AUDITORY VIGILANCE. Percept. mot. Skills, Dec. 1966, 2313), Part 1, 967-974. (US Civil
Aeromedical Research Institute, FAA, Oklahoma City, Okla.).

Two auditory vigilance tasks were evaluated for their sensitivity and operator performance
characteristics: a) one required Ss to monitor a sequence of single-digit numbers and record
the occurrence of prescribed digit sets; b) the second involved monitoring periodic tones and
detecting signals of increased duration. Ss were 8 young males, 8 young females, and 8 older
males, and all received 3 drugs involved in the design during separate I-hr. watches. Both
tasks showed comparable decrement with time but did not differ significantly In terms of
mean signal detection. Data trends suggested women to be poorer monitors than men but failed
to reveal expected age-related decrement. A depressant (Benadryl) increased false positive
responses and, with female Ss, produced significantly poorer signal detection on the tone
task. Vigilance decrement was less under an analeptIc (Dexedrine), as compared to placebo,
but not significantly so.
R 19

28,814
Andreassi, J.L. EFFECTS OF REGULAR AND IRREGULAR SIGNAL PATTERNS UPON SKIN CONDUCTANCE AiD
REACTION TIME. Percept. mot. Skills, Dec. 1966, 231(3), Part 1, 975-978. (Western Reserve
University, Cleveland, Ohio).

An experlment was conducted to study the effects of stimulus patterning upon reaction
time (RT) performance and palmer skin conductance (PSC) of one S over a period of 10 consec-
utive days. The main findings were that: PSC was significantly more variable with an
Irregular signal pattern than with a regular one, RTs were significantly faster with the
regular pattern, there was a non-significant trend in which high POC values were associated
with fast RTs and low PSC values with slow RTs. The results were discussed In terms of
wider variations in arousal produced by irregularly occurring signals and greater learning
with regular signals.
R5
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28,815
McNulty, J.A. & Noseworthy, W.J. PHYSIOLOGICAL RESPONSE SPECIFICITY, AROUSAL, AND TASK
PERFORMANCE. Percent. mot. Skills, Dec. 1966, 1(3), Part I, 987-996. (Dalhousie Univer-
sity, Halifax, Nova Scotia, Canada).

Two groups of 25 Ss were given 3 different tasks to perform, a) a verbal paired-associate
learning task, b) a pursuit rotor task, and c) a finger dexterity task. One group performed
the tasks under high arousal (electric shock) and the other under low arousal (no shock). A
number of physiological measures, Including muscle tension, heart rate, skin resistance, and
blood pressure, were also recorded. On the basis of these physiological measures, each S
was classified according to the physiological function In which he showed the greatest rela-
tive activity over the 3 tasks. This was done In order to determine whether Ss most active
physiological Index was related In any systematic way to his task performance. Results
showed that neither arousal condition nor most active Index was related to performance on the
verbal learning task. On the 2 motor tasks, however, performance was, in general, better
under high arousal than under low arousal, and, in addition, varied with Ss most active
physiological index. It appears, therefore, that Ss typical mode of channelling activation
may Influence his performance on certain tasks.
R 23

28,816
Brosgole, L. CHANGE IN PHENOMENAL LOCATION AND PERCEPTION OF MOTION. Percent. mot. Skills,
Dec. 1966, 2(3), Part 1, 999-1001. (USN Training Device Center, ONR, Port Washington,
N.Y.).

The question was raised as to whether relative displacement Is necessary In order for
object motion to be visually perceived. An Illusory figure was created which, when strobo-
scopically presented, caused an objectively stationary target to appear as though it were
changing location. This was sufficient to generate an apparent movement In the target. It
was, therefore, concluded that the necessary condition for visually perceived movement Is
a change In phenomenal location rather than relative displacement.
R4

28,817
Suml, S, PATHS OF SEEN MOTION AND MOTION AFTEREFFECT. Percent. mot. Skills, Dec. 1966,
11(3), Part I, 1003-1008. (Kelo University, Tokyo, Japan).

When 2 small light spots moved successively and independently in straight lines, the
apparent path of the second light was seen as curving in direction opposite to that of the
motion of the first light. The effect of the first motion on the apparent path of the second
light was considered a motion aftereffect. The phenomenal displacement of the apparent path
was measured in all of Ss' drawings and used as the Index of the aftereffect. The effect
depended on the direction of motion and the included-angle of the tracks.
R 8

28,818
Holmes, C. & Holzman, P.S. EFFECT OF WHITE NOISE ON DISINHIBITION OF VERBAL EXPRESSION.
Percent. mot. Skills, Dec. 1966, 21(3), Part 2, 1039-1042. (Henninger Foundation, Topeka,
Kan.).

Two groups each composed of 10 male Ss were required to tell E about an embarrassing
situation, In nonsense language, under 2 conditions: with white noise masking their speech
and without white noise. 16 of 20 Ss uttered more English words and 18 of 20 talked for a
greater length of time In the white noise condition. Latency was not significantly affected
by the white noise. The average number of syllables spoken per 15 sec. was significantly
greater under white noise, for both groups combined and separately only for the second or
replication group. The results are interpreted to Indicate a process of disinhibltlon of
speech under white noise.
_8 5s

2b,u

Leppmann, r.K & WIeland, Betty A. VISUAL DISTORTION WITH TWO-COLORED SPECTACLES. Percept.

mt. S s, Dec. 1966, 1(3), Part 2, 1043-i048. (US Veterans Administration Hospital,

Houston, Tex. & University of Houston, Tex.).

Observations of visual phenomena by an 0 continuously wearing blue-yellow split-half lens
for an li-day period are reported. Color adaptation began on the first day but hue and bright-

ness distortions associated with specific body position continued to be observed. Situational

aftereffects of hue, related to body position, continued during the first day after removal

of the spectacles, and of brightness for an additional 24 hr.
R 12

28,820
Devoe, D.B., Eisenstadt, B. & Brown, D.E., Jr. MANUAL INPUT CODING STUDY. FINAL REPORT.
Contract AF3O(602) 3728, Proj. 4594, RADC TR 66 476, Rep. F 5150 1, Sept. 1966, 

2
3
4
pp. USAF

ome Air Development Center, GrlffIss AFB, N.Y. (Sylvania Electronic Systems, Waltham,
Mass.).

Many automated data-handling systems still require the handprinting of entries on special
forms as an Initial step. This Investigation sought and evaluated methods for bypassing hand-
printing In the manual entry of data Into computers. The state-of-the-art In manual Input
devices was surveyed and summarized; the requirements of users In the Intelligence community
were studied, and several tentative Input methods were proposed and compared. 3 laboratory
experiments were performed to obtain data on human performance rates In various Input modes,
Including writing, printing, marking, and keying with both print and scope feedback. It Is
concluded that devices applicable to the problem are available today; their use would be more
expensive but also faster, more accurate, end more versatile than current methods. It Is es-
timated that conversion to new input methods might Initially slow down the Input rate of the
analysts who formerly handprinted their entries but that practice would be likely to restore
former speeds. It Is recommended that any further study of conversion of Input method be
preceded by an operations analysis of the entire function Involved, that realistic rather
than simulated equipment, tasks, and personnel be tested, and that testing be extensive enough
to predict ultimate speeds of operation.
R 13 0
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28,821
Ammons, Carol H. & Ammons, R.B. MOTOR SKILLS BIBLIOGRAPHY: LV. PSYCHOLOGICAL ABSTRACTS,
1966, VOLUME 40, SECOND THIRD. Percept, mot. Skills, Dec. 1966, 210), Part 2, 1075-1078.
(University of Montana, Missoula, Mont.).

This bibliography consists of an alphabetical listing of 106 selected Items on motor
skills.

28,822
Ogasawara, J. THREE FORMULAE FOR THE SENSITY-GRADIENT OF STIMULI IN DEPTH PERCEPTION.
Percent. mot. Skills, Dec. 1966, 9l(3), Part 2, pi086. (University of Tokyo, Tokyo, Japan).

Two rules on the gradient of densIty of stimuli as an Important factor In depth perception
were given by Gibson as follows, a) S Is proportional to I/D; b) A Is proportional to 1/02

where S Is frontal size, A Is altitude, and D Is distance. But his rules are practically of
no use because they are too simple and Incomplete for generating certain figures or stimulus
patterns representing the density-gradient according to these rules for experimental use.
Now we would like to show 3 main formulae of our 6 Improved formulae on the density-gradient
which are mnre accomplished and more convenient than Gibson's rules: a) a - AN/D; b) c -
CHN/(CD + V'); and c) -d - HN/D where a Is frontal size which corresponds to Gibson's S, c
Is the exact value of depth while Gibson's A (altitude) is its approximate value, and -d Is
the downward distance of a or c from the level of vanishing point; nothing of this sort Is
found In the Gibson's rules, 8 Is distance of the thing from viewing point which Is only one
variable In all formulae and the same as Gibson's D. A, C, H, and N are constants or param-
eters which determine the gradient; A is the frontal size of the thing, C Is Its depth, H Is
the height of the viewing point above the ground, N Is the distance of projection plane from
the viewing point. Fig. I illustrates a figure composed of a, c, -d. If one assigns certain
appropriate values to A, C, H, N, and D, definite values of a, c, and -d are obtained, This
permits us to draw the expected and exact density-gradient picture, This proposition is dnly
the introductory part of our current experimental program.
R2

28,823
Sadler, T.G., Mefferd, R.B., Jr. & Wieland, Betty A. EXTENT, DIRECTION, AND LATENCY OF AUTO-
KINETIC MOVEMENT AS A FUNCTION OF PLACEMENT OF AN ADJACENT LIGHT. Perceot. mot. Skills,
Dec. 1966, ;2(3), Part 2, 1087-1096. (US Veterans Administration Hospital, Houston, Tax.).

4 Os drew maps of their autokinetic movement for a central light when It was the only
stimulus, and when another light was adjacent to it. 8 directions (at 45

° 
Intervals) at each

of 2 distances from the central light (1.27 and 2.54 cm) were used to yield 16 different
placements of the light-pairs. The addition of the second light In any placement resulted In
a significant reduction In the amount of movement and an Increase in its latency. At either
of the distances used, both lights were still viewed in the fovea, and the results did not
differ In this respect. The direction of the second light from the central one did exert a
significant influence, however. The results are compatible with the view that autokinesis
results from a combination of eye movements and efferent tension.
R 16

28,824
Ross, B.M. SERIAL-ORDER EFFECTS IN TWO-CHANNEL RUNNING MEMORY. e a . m o.lki.&s Dec.
1966, 2.(3), Part 2, 1099-1107. (Catholic University of America, Washington, D.C.).

It Is hypothesized that serial order can sometimes be a more Important source of error In

running memory than the number of Items S is required to retain. This hypothesis was tested

using binary series of symbols In 2-channel memory conditions that required S to recall 2

previously seen symbols when 2 new symbols were viewed, It was found that those Ss who per-

formed a ]-back match before performing a 2-back match committed more errors on 2-back

matching than Ss who performed 2 2-back matches each trial. The increased error shown In

going from IS to 2B matching on the same trial was primarily attributed to Ss' Inability to

deal accurately with retained double-tons of Identical symbols. 4 other sources of error did

not show a specific relation to serial order.
R5

28,825
Yensen, R. REACTION TIME AND INTENT TO RESPOND. Percent. mot. Skills, Dec. 1966, 21(3),
Part 2, 1108-1110. (Massey University, Palmerston North, New Zealand).

It Is suggested that Increases In muscle tension may have occurred just prior to the
Initiation of the response under conditions of artificially Increased mass and that these
may have contributed to Whlitley's finding of significantly faster RT under this condition.
Following brief discussion of variation In Intent to move more or less strongly, It Is postu-
lated that the exertion of near maximum voluntary contraction of the prime movers In the
Initiation of a movement would decrease the RT and that such RT would correlate positively
with movement time.
R7

28,826
Lehr, D.J., Bergum, B.O. & Standing, T.E. RESPONSE LATENCY AS A FUNCTION OF STIMULUS AFFECT
AND PRESENTATION ORDER. Percent. mot. Skills, Dec. 1966, 21(3), Part 2, 1111-1116.
(Fundamental Research Lab., Xerox Corporation, Rochester, N.Y.).

An experiment was conducted to examine the Interrelationships between response-latency,
perceived stimulus affect, and stimulus presentation order. 3 groups of 5 Ss each responded
to 100 pictorial and verbal stimuli along an ATTRACTIVE-UNATTRACTIVE affect dimension.
Overt evaluative responses and response latencles were recorded on paper tape. The results
Indicated that the relationship between affect and response latency Is an Inverted U-shaped
function with the attractive responses yielding significantly shorter latencles than either
neutral or unattractive responses. The order In which stimuli are presented significantly
affects both perceived affect and response times, A random order of stimulus presentation
results In shorter latencles and greater perceived positive affect than the systematic
arrangement of stimuli.
R6
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28,827
Urnmer, A.N. PERFORMANCE DEGRADATION EFFECTS OF INFORMATION LOADING. Percept. mot. Skills,
Dec. 1966, 21(3), Part 2, 1117-1118. (Lear Siegler, Incorporated, Santa Monica, Calif.).

Performance degradation as related to visual information transmission was investigated In
a simulated military display system. 2 series of 32 slides were designed to present hypo-
thetical air traffic data. From 5 to 18 information variables were presented on the slides
In durations of 2, 4, 6, 8, and ID sec., resulting in information presentation rates of from
0.6 to 4.0 variables per sec. The design was counterbalanced so that each Information quan-
tity variable was presented at least once with each time variable. In this manner It was
possible to evaluate the effect of Increasing the total quantity of information with the rate
of presentation. The results indicated a sharp performance decline at a saturation point
rather than a gradual decline.
R 2

28,828
Pearce, D.G. CONSISTENCY OF INDIVIDUAL PATTERNS OF AUTOKINETIC DIRECTION. Percept. mot.
Skills, Dec. 1966, 22(3), Part 2, 1119-1123. (Defence Research Medical Labs., Toronto,
Ontario, Canada).

Four Ss continuously reported the direction of autokinetic movement during 20 10-min.
sessions. Individual patterns of directional dominance and change in direction over the 20
sessions were assessed by means of the Kendall coefficient of concordance. Individual
patterns of directional dominance were consistent; the range of values of W for the 4 Ss was
from 0.619 to 0.791. The individual patterns of direction change were generally less consis-
tent; the range of W was from 0.242 to 0.704.
R2

28,829
Rule, S.J. SUBJECT DIFFERENCES IN EXPONENTS OF PSYCHOPHYSICAL POWER FUNCTIONS. Percent.
motISkills, Dec. 1966, 11(3), Part 2, 1125-1126. (University of Alberta, Calgary, Alberta,
Canada).

Psychophysical power functions were obtained from magnitude estimation of circle size,
numerousness, and line length for each of 36 Ss. Correlations for individual exponents were
found between continua, The findings supported the hypothesis that an individual exhibits
a characteristic range of responses in magnitude estimation tasks.
R4

28,830
Bryden, M.P. LEFT-RIGHT DIFFERENCES IN TACHISTOSCOPIC RECOGNITION: DIRECTIONAL SCANNING OR
CEREBRAL DOMINANCE. Percept. mot. Skills, Dec. 1966, 21(3), Part 2, 1127-1134. (University
of Waterloo, Waterloo, Ontario, Canada).

Although both single letters and groups of 3 letters are more readily identified when they
appear in the right visual field, right visual-field superiority on the 2 tasks is not
correlated. Single letters presented in mirror-image orientation are also better identified
in the right visual field. These results suggest that hemispheric dominance Is more Impor-
tant than directional scanning in determining left-right differences in the recognition of
single-letter material.
R 16

28,831
Panaglotou, Maria A. & Roberts, W.A. ORDER OF PRESENTATION, DURATION AND LATENCY OF SPIRAL
AFTEREFFECT. Percent. mot. Skills, Dec. 1966, 21(3), Part 2, 1139-1146. (Vassar College,
Poughkeepsie, N.Y.).

In Exp. I the duration and latency of contracting and expanding SAE illusions were meas-
ured for alternating and consistent orders of presentation with I-min. intervals between
trials. The duration of the Illusion was shorter under the alternating order than under the
consistent order, and this effect was attributed to the carry-over of neural aftereffects
from one trial to the next. In Exp. 2 order of presentation was again investigated with
Intertrial interval varied from I to 5 min. The results revealed 2 types of inhibitory
effects: a) a general inhibitory effect produced when one illusion of either type follows
another Illusion of either type and b) a specific Inhibitory effect which occurs only when
successive illusions are of opposite direction. Latency appears to be inversely related to
duration,
R7

28,832
Ammons, Carol H. & Ammons, R.B. PERCEPTION BIBLIOGRAPHY: XXXVII. PSYCHOLOGICAL INDEX NO.
33, 1926. Percept. mot. Skills, Dec. 1966, 1(3), Part 2, 1147-1150. (University of Mon-
tana, Mlssoula, Mont.).

This bibliography consists of an alphabetical listing of 79 books and articles dealing
with perception and related fields.

28,833
Smith, S. & Myers, T.I. STIMULATION SEEKING DURING SENSORY DEPRIVATION. pgret. mot.
Skills, Dec. 1966, 21(3), Part 2, 1151-1163. (USN Medical Research Institute, National

Naval Medical Center, Bethesda, Md.).

36 volunteer Naval enlisted men underwent isolation for 48 hr. during a study of conditions

of "relaxation." Each S spent 24 hr. alone in dark quiet sensory deprivation (SO) and 24 hr.

In a control condition (C) providing a virtual stimulus cafeteria. The amount of time S

listened to a boring stock market report during I hr. each day was used an an index of stimu-

lation-seeking need. Significantly more listening occurred while Ss were in the SD than In

the C condition. Stimulation-seeking results were compared with various pre-isolation pre- 0
dictor tests, criterion measures during isolation and with post-isolation reports of isolation

symptomatol ogy.
R 22
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28,834
Smith, R.G., Jr. THE DESIGN OF INSTRUCTIONAL SYSTEMS. Contract DA 44 188 ARO 2, DA Proj.

2JO24701A72 01, Tech. Rep. 66 18, Nov. 1966, 87pP. Human Resources Research Office, George

Washington University, Alexandria, Va.

This report, based on an extensive survey of current literature, describes 
and discusses

a system approach to designing training and considers factors bearing on training effective-

ness. An efficient Instructional system Is conceived as one In which the components form an

Integrated whole, achieving maximum effectiveness at the least possible 
cost. Components

considered In this report Include presentation media, student management, techniques for

practicing knowledge and performance, knowledge of results, directing student 
activities

toward the goals of the training program, and testing and evaluating the 
system In terms of

efficiency and cost.
R 153

28,835
Baekeland, F. & Lasky, R. EXERCISE AND SLEEP PATTERNS IN COLLEGE ATHLETES. Percent. mot.

S.is.lls..., Dec. 1966, 23(3), Part 2, 1203-1207. (State University of New York, Downstate

Medical Center, Brooklyn, N.Y.).

Visual stage-of-sleep analysis of the sleep EEGs of 10 college athletes under 3 different

conditions of exercise suggests a general positive relationship between exercise and the

amount of slow-wave (delta) sleep in a night's sleep as well as a stress effect of exercise

obtained in the evening.
R 21

28,836
Dalrymple-Alford, E.C. & Budayr, B. EXAMINATION OF SOME ASPECTS OF THE STROOP COLOR-WORD

TEST. Percent. not. SkIlls, Dec. 1966, 21(3), Part 2, 1211-1214. (American University of

Beirut, Beirut, Lebanon).

In the Stroop Test color naming is found to be slower when the colors are those in which

non-corresponding color names are written. A similar result was found when the incongruent

word-color combinations were presented individually. When presented in lists, the structure

of the lists was found to contribute to Impairment of color naming.
R3

28,837
Brown, R.L., Spern, R.A., Schmitt, K. & Solomon, A. STIMULUS PARAMETER CONSIDERATIONS AND

INDIVIDUAL DIFFERENCES IN CUTANEOUS SENSITIVITY TO ELECTROPULSE STIMULATION. Percept. mot.

Skills, Dec. 1966, 23(3), Part 2, 1215-1222. (Human Resources Research Office, George

Washington University, Alexandria, Va.).

The 2 experiments described were concerned with defining the optimal parameter values for

an electropulse stimulus and the extent of S differences. In Exp. I, touch and pain threshld

variations were established on 12 Ss as a function of pulse number (1, 4, 8) and pulse dura-

tion (0.5, 1.0 msec.). Significant support was obtained for use of a single pulse of 0.5-

msec. duration. In Exp. II, touch and pain thresholds were obtained on 20 Ss coincident with

body region and session variation. The abdomen and chest appear to be ideal electrode sites.

S differences over time were discussed.
R 12

28,838
Ammons, R.B. & Ammvons, Carol H. MOTOR SKILLS BIBLIOGRAPHY: LVI. PSYCHOLOGICAL ABSTRACTS,

1966, VOLUME 40, THIRD THIRD. Percet, ot. Skills. Dec. 1966, 2_}(3), Part 2, 1223-1226.

(University of Montana, 
Missoula, Mont.).

This bibliography consists of an alphabetical listing of 103 references to research on

motor skills.

28,839
Cratty, B.J. & Williams, M.G. ACCURACY OF FACING MOVEMENTS EXECUTED WITHOUT VISION. Percent.

t. i Dec. 1966, fl(3), Part 2, 1231-1238. (University of California, Los Angeles,

Calif.).

58 university-age men and women were blindfolded and ear-plugged and asked to execute

facing movements of 90, 180, and 360*. 90
° 
turns were overestimated, while 180' and 360

°

turns were underestimated. The accuracy of judgments on this task depended upon the Indiv-

Idual making the turn, the direction In which the facing movement was made, and the magnitude

of the turn requested.
R 12

28,840
Brown, R.L., Spern, R.A., Schmitt, K. & Solomon, A. RECOGNITION THRESHOLDS AND ACCURACY

FOR DIFFERING BODY REGIONS AS A FUNCTION OF NUMBER OF ELECTRODES AND THEIR SPACING. 
Percent.

mot. Skills, Dec. 1966, _J(3), Part 2, 1247-1254. (Human Resources Research Office, George

Washington University, Alexandria, Va.).

Recognition thresholds and maximum accuracy levels were established on 12 Ss as a function

of number of electrodes (2, 3, 4, and 5) and inter-electrode distance for various 
body

regions (chest, abdomen, and back). There was little systematic difference among body

regions with respect to the threshold and accuracy data; however, the number of 
electrodes

proved to be significant. The abdomen appeared to be a slightly more favorable electrode

site with a 5-electrode array.
R 11

28,841
Amnons, R.B. & Amons, Carol H. PERCEPTION BIBLIOGRAPHY: XXXVIII. PSYCHOLOGICAL ABSTRACTS,

1927, VOLUME 1. Prcent. ot. Skills, Dec. 1966, 3(3), Part 2, 1263-1266. (University of

Montana, Missoula, 
Mont.).

This bibliography consists of an alphabetical listing of 103 articles and books dealing

with perception and closely related subjects.
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28,842
Williams, H.L., Gieseking, C.F. & Lubin, A. SOME EFFECTS OF SLEEP LOSS ON MEMORY. Percept.
not. Skills, Dec. 1966, ,3(3), Part 2, 1287-1293. (University of Oklahoma, School of
Medicine, Norman, Okla.).

Immediate recall of word lists showed significant impairment after one night of sleep loss.
Since S was required to write down each word immediately after its presentation, the deficit
was not due to failure of sensory registration. With 24-hr. delayed testing, a picture-
recognition test did not show significant deficit after one night of sleep loss. Performance
on this test was impaired, however, after a night of recovery sleep. These results imply
that moderate sleep loss causes deficit in formation of the memory trace rather than In
storage or retrieval functions and that this effect is probably independent of the physio-
logical lapses (brief periods of sleep) which affect vigilance and sensory registration.
R II

28,843
Coules, J. & Avery, DL. HUMAN PERFORMANCE AND BASAL SKIN CONDUCTANCE IN A VIGILANCE-TYPE
TASK WITH AND WITHOUT KNOWLEDGE OF RESULTS. Percent. mot. Skills, Dec. 1966, 23(3), Part 2,
1295-1302. (USAF Decision Sciences Lab., Hanscom AFB, Mass.).

This study showed no trends between reaction time and inter-stimulus intervals and reaction
time and time blocks under knowledge of results or no knowledge of results. An ABC x S
variance design of reaction time scores showed only knowledge of results by Ss was statis-
tically reliable. The source of this variance was attributed to sex differences. Results
showed that under knowledge of results fast mean reaction time (malLs) was asso:lated with
high skin conductance. For females slow mean reaction time was associated with low conduc-
tance. Under the no knowledge of results condition, females showed slower mean reaction time
than males. Their conductance scores showed significantly greater variability without
knowledge of results than under the knowledge condition. Males under no knowledge show mean
conductance scores as high as those under knowledge of results. However, their mean reaction
time scores under the no knowledge condition was significantly lower than under knowledge
of results. It was concluded that males, contrasted with females, respond differentially to
knowledge and no knowledge of results in simple reaction time studies. As males show high
conductance and females high variability in conductance under no knowledge of results, an
inhlbltlon-reinforcement theory for vigilance tasks appears inadequate.
R 18

28,844
Giorgi, A.P. & Colaizzi, P.F. COMPLETION OF SIMPLE GEOMETRIC FORMS AS A FUNCTION OF VARIED
DEGREES OF INCOMPLETE PRESENTATION. Percept. mot. Skills, Dec. 1966, 231(3), Part 2, 1303-
1309. (Duquesne University, Pittsburgh, Penn.).

26 Ss were shown 9 partial presentations of 3 simple geometric figures. The figures were
a circle, a square, and a diamond, and they were presented in stages of 1/4, 1/2, and 3/4
completion. Ss were told that the stimuli were parts of a more complete figure which they
were to draw. They were also required to explain why they drew the figure they did. The
following conclusions seem most significant. a) All Ss complete partial figures according to
a generic sense of good continuation in the sense that all completions conform to the in-
complete stimulus figure. b) In order to account for all of the data a distinction between
situation demand and task demand was introduced. All Ss who experienced task demand did
experience the partial figures as in need of completion. c) A 3/4 presentation of a familiar
geometric figure can lead to the experience of demand to complete the figure in a unlvocal
way for most Ss. d) The partial squares, circles, and diamonds, conceived as Incipient sys-
tems, constitute 3 different systems with respect to their functional significance. Also, 0
In the sense that all Ss who experienced the parts as parts did so on the basis of functional
significance, the data support Gurwitsch's functionalistic conception of a whole.
_R5.

28,845
Schiff, W., Kaufer, L. & Mosak, Sandra. INFORMATIVE TACTILE STIMULI IN THE PERCEPTION OF
DIRECTION. Percept. mot. Skills, Dec. 1966, 31(3), Part 2, 1315-1335. (City College, City
University of New York, New York, N.Y.).

Three experiments evaluated the efficiency of a special tactile symbol, whose stimuli
purportedly specify direction, for use in tactile diagrams for the blind. A tactile form of
the conventional visual arrow symbol served as a control symbol. The directional aspects of
the stimuli were easily discriminated by both blind and sighted Ss. Either symbol proved
effective in simple diagrams, but the special symbol was superior in more complex diagrams,
suggesting an interaction effect between symbol type and diagram complexity, appearing in
response latency. The special symbol was preferred by blind Ss in simple and complex dia-
grams. Various aspects of diagram presentation also proved significant. For blind Ss IQ
was negatively related to response time. Sighted Ss provided similar results, suggesting
that effects were general. Blind Ss were faster than sighted Ss, tended to make more errors,
and required more information about the tasks. The results were discussed considering in-
volvement of cognitive factors and tactile sensitivity factors. General implications for
symbolic displays and tactile graphics for the blind were also discussed.
R 21

28,846
Beritashvili (Beritoff), J.S. FROM THE SPINAL COORDINATION OF MOVEMENTS TO THE PSYCHONEURAL
INTEGRATION OF BEHAVIOUR. Annu. Rev. Physiol., 1966, 28, 1-16. (Physiology Institute,
Georgian Academy of Sciences, Tbilisi, Russia).

This chapter reviews 55 years of study of nervous activity by the author from the central
coordination of tonic and conditioned reflexes through image-driven psychoneural activity,
general Inhibition In the Integrative activity of the central nervous system, emotional acti-
vity relative to satisfaction of the biological needs, and finally his current work aimed at
studying the physiological bases of memory.
R 37

28,847
Permutt, S. RESPIRATION. Amnu. Rev. Physiol., 1966, la, 177-200, (School of Hygiene &
Public Health, Johns Hopkins University, Baltimore, Md.).

The areas covered in this review Include: control of breathing--chemical, and nonchemlcal,
pulmonary clrculation--mechanlcal factors, vasomotor activity, misc., gas exchange--distrlbu-
tion of ventilation and perfusion, diffusing capacity, extracapillary gas exchange, surfac-:
tant, and mechanlcs--resistance to airflow, bronchoconstrlction, constriction of terminal
airways, compliance and venous admixture, mechanical properties of thorax and respiratory

muscles, distribution of Intrapleural pressure and collateral ventilation.
R 126
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28,848
Ashby, W.R. MATHEMATICAL MODELS AND COMPUTER ANALYSIS OF THE FUNCTION OF THE CENTRAL NER-
VOUS SYSTEM. Anna. Rev. Physiol., 1966, 28, 89-106. (Electrical Engineering & Biophysics
Depts., University of Illinois, Urbana, Ill.).

This review is concerned with the interactions between what is known of computers and what
Is known of the brain, and accordingly is organized as follows: the computer model as archive,
the computer as laboratory, the computer as analyzer, "higher functions"--the facts, "higher
functions"--the methods, and quantity of information. A last section Indicates where the
reader may find any necessary detail.
R 35

28,849
Wenzel, Bernice M. & Sieck, M.H. OLFACTION. Annu. Rev. Physiol., 1966, a, 381-434.
(Physiology Dept., University of California School of Medicine, Los Angeles, Calif.).

This review covers the 15-year period from 1950-1965, the last 6 years being chosen for
detailed coverage. The presentation is organized as follows: olfactory perceptlon--olfacto-
meters, psychophysical methods, human olfactory thresholds, environmental and physiological
factors affecting thresholds, olfactory sensitivity (nonhuman), odor quality, odor mixtures;
the receptive process; receptors and central pathways--olfactory mucosa, olfactory pigments,
mucosal potentials, receptor specificity, olfactory bulb (anatomy), olfactory bulb (electro-
physiology))induced activity, unit activity and Intrabulbar connections, extrabulbar anatomy
and function, lateral olfactory tract, medial olfactory tract, higher olfactory centers, reti-
culobulbar influences and arousal reactions, behavioral effects of lesions, and effects on
other functions--reproduction, eating and drinking, water balance, and X radiation.
R 262

28,850
Brown, L.T. & Farha, W. SOME PHYSICAL DETERMINANTS OF VIEWING TIME UNDER THREE INSTRUCTIONAL
SETS. Perception & Psvchonhvsics, Jan. 1966, 1(1), 2-4. (Oklahoma State University, Still-
water, Okla.).

150 human Ss viewed 32 patterns under neutral (N), pleasingness (P), or Interestlngness
(I) instructional sets. An analysis of variance Indicated that patterns with larger areas
were viewed longer than patterns with smaller areas under all conditions; however, this ef-
fect was more pronounced under the P and I conditions than under the N condition. Patterns
containing 9-sided shapes were viewed longer than those containing 3-sided shapes under the
N and I conditions, while the reverse was true for the P condition.
R8

28,851
Stevens, S.S. MATCHING FUNCTIONS BETWEEN LOUDNESS AND TEN OTHER CONTINUA. Perception
Psychophysics, Jan. 1966, 1(), 5-0. (Psychophysics Lab., Harvard University, Cambridge,
Mass.).

Cross-modality matches have been made between loudness and I0 other perceptual continua.
The matching functions are all power functions. When the exponent values of the matching
functions are divided by the exponent values previously determined for the various continua,
the quotients predict values for the loudness exponent. A tentative consensus suggests that
the loudness exponent may be about 0.64.
R 12

28,852
Estes, W.K. & Taylor, H.A, VISUAL DETECTION IN RELATION TO DISPLAY SIZE AND REDUNDANCY OF
CRITICAL ELEMENTS, Pereption & Psychophyslcs, Jan. 1966, 1(1), 9-16. (Stanford Univer-
sity, Stanford, Calif.).

Visual detection was studied in relation to displays of discrete elements, randomly selec-
ted consonant letters, distributed in random subsets of cells of a matrix, the S being re-
quired on each trial to Indicate only which member of a pre-designated pair of critical ele-
ments was present In a given display. Experimental variables were number of elements per
display and number of redundant critical elements per display. Estimates of the number of
elements effectively processed by a S during a 50 mset. exposure Increased with display
size, but not in the manner that would be expected if the S sampled a fixed proportion of
the elements present In a display of given area. Test-retest data indicated substantial
correlations over long Intervals of time In the particular elements sampled by a S from a
particular display. Efficiencies of detection with redundant critical elements were very
close to those expected on the hypothesis of constant sample size over trials for any giver
display size and were relatively Invariant with respect to distance between critical ele-
ments.
R8

28,853
Marks, L.E. & Stevens, J.C. INDIVIDUAL BRIGHTNESS FUNCTIONS. Percetlon & Psychophysics,
Jan. 1966, j(i), 17-24. (Psychophysics Lab., Harvard University, Cambridge, Mass.).

A total of 34 Individual brightness functions were measured for 18 observers by 2 different
methods. In one method the observer set various luminance levels of a white target and as-
signed numbers proportional to the apparent brightness of the levels set. In the other method
the observer adjusted the loudness of a white noise and the luminance of a white target In
order to achieve a series of cross-modality matches between loudness and brightness. Both
methods gave good approximations to power functions, showing that the psychophysical power
law holds for the Individual perceiver.
R 29
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28,854
Wallach, H. & Lewis, C. THE EFFECT OF ABNORMAL DISPLACEMENT OF THE RETINAL IMAGE DURING EYE
MOVEMENTS. PercestIon E Psvchouhvslcs, Jan. 1966, i(i), 25-29. (Swarthmore College,
Swarthmore, Penn.).

The displacement of the mages on the retina that results from a turning of the eye does
not lead to an apparent motion of what is seen. It has been generally assumed that this Is
due to a compensating process which takes eye movement Into account and serves to discount
those Image displacements that result from eye movements. It follows from this view that an
abnormal image displacement, I.e., an image displacement that Is larger or smaller than the
causing eye movement would warrant, should lead to anexperienced displacement of the target.
Abnormal Image displacement was produced by placing the eye In the converging or diverging
bundle of rays from a point source that form behind a strong positive lens; this arrangement
yielded a disc-shaped Image, the projection of the pupil onto the retina, which displace ab-
normally during eye movements. By changing the position of the eye along the axis of the
lens in relation to the crossing point of the bundle, the degree to which the displacement
was abnormal could be varied. For various displacement rates ranging from 25% to 120 and
400% of normal, abnormal displacements produced by incidental eye movements remained unnoticed.

Only where eye movements were intentional did some of our Ss report shifts of the perceived
Image. It is suggested that the organism copes with the image displacement resulting from
the ever-present Incidental eye movements not by compensation but by Ignoring them.
R3

28,855
Garrett, M., Bever, T. & Fodor, J. THE ACTIVE USE OF GRAMMAR IN SPEECH PERCEPTION. Perce-
tion & Psvchoshvslcs, Jan. 1966, j(1), 30-32. (University of Illinois, Urbana, IiI.).

Judgments of the location of short bursts of noise in sentences were used to reveal per-
ceptual segmentation of sentences. It was assumed that segmentation would correspond to
major'constituent boundaries. In order to control for correlated variables of pitch and In-
tonation, Identical acoustic material was provided with alternate constituent structures.
It was found that differences in response to identical strings were predicted by the points
of variation In constituent structure.

28,856
Handel, S. & Garner, W.R. THE STRUCTURE OF VISUAL PATTERN ASSOCIATES AND PATTERN GOODNESS.
P t on & Pschohsi s. Jan. 1966, j(i), 33-38. (Johns Hopkins University, Baltimore,Md.)r

Two tasks were used with a total set of 126 dot patterns. In one task Ss rated the good-
ness of each pattern. In another task they produced a dot pattern as an associate to each of
the patterns used as a stimulus. The distributions of the associates suggest that the total
set of patterns is both partitioned and nested. Groups defined by rotation and reflection
are partitioned, thus kept Intact, These groups in turn form a series of nested subsets.
Both partitioning and nesting produce subsets of different size. The size of these subsets
Is related to pattern goodness, with good patterns coming from small subsets.
R4

28,857
Levelt, W.J.M. SOME DEMONSTRATIONS OF THE COMPLEMENTARY FUNCTIONING OF THE EYES. Percep-
tIon & Psvchoshvsics, Jan. 1966, 1(0), 39-40. (Institute for Perception RVO-TNO, Soester- 0
berg, The Netherlands).

The eyes have complementary shares in the production of binocular brightness. Artificial
increase of the contribution of one eye automatically leads to an equal decrease of the con-
tribution of the second eye. The responsible mechanism for increase and decrease of shares
is called "contour mechanism." Its functioning Is explained by means of 2 stereoscopic
patterns.
R4

28,858
'Royer, F.L. & Garner, W.R. RESPONSE UNCERTAINTY AND PERCEPTUAL DIFFICULTY OF AUDITORY
TEMPORAL PATTERNS. Perception & Psvchoahvsics, Feb. 1966, L(2), 41-47. (US Veterans
Administration Hospital, Perry Point, Md. & Johns Hopkins University, Baltimore, Md.).

Two qualitatively different sounds were used to generate 256 different sequences of length
8, and these sequences were presented to Ss at a rate of 2 stimuli per sec. These sequences,
when repeated continuously, can be grouped into 20 fundamentally different patterns, each
having either 2, 4, or 8 distinguishably different starting points. Ss were required to
listen and to begin responding (with telegraph keys) In synchrony to the patterns when they
were able. The point at which they began responding, the delay before responding, and errors
after beginning responding were measured. The response uncertainty (variability of point of
response for a given pattern), average delay, and average errors are all highly correlated,
Indicating that patterns which are easily organized are those which have few alternative modes
of organization, and thus can be considered as simple, or good in the Gestalt sense.
R8

28,859
Imai, S. CLASSIFICATION OF SETS OF STIMULI WITH DIFFERENT STIMULUS CHARACTERISTICS AND
NUMERICAL PROPERTIES. Perception & Psychophysics, Feb. 1966, j(2), 48-54. (Johns Hopkins
University, Baltimore, Md.).

The purpose of this experiment was to determine the effects of stimulus characteristics
and numerical properties of sets of stimuli on classification. Sets contained 12 stimuli
which were all identical, had different categories defined by color, or had different cate-
gories defined by attributes of color and size. Number of categories and numerical distribu-
tion of stimuli in categories were varied. For each set S made a free classification and
several restricted classifications In which the number of classes was specified. The results
show: Sets of Identical stimuli are classified into equal sized groups. Categorically de-
fined stimuli are classified by category insofar as possible, but the tendency to numerical
balance affects classifications with unbalanced numerical distributions or when the task
restriction is incompatible with category classification. Stimuli defined by attributes are
classified so as to maintain the attribute structure, although both category classification
and numerical balance tendencies are evident with unbalanced numerical distributions and in-
compatible classification restrictions.
R 6
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28,860
Sorkin, R.D. TEMPORAL INTERFERENCE EFFECTS IN AUDITORY AMPLITUDE DISCRIMINATION. Percentio

& Psychouhysics, Feb. 1966, 1(2), 55-58. (Sensory Intelligence Lab., University of Michigan,

Ann Arbor, Mich.).

The efficiency, ), of performance In amplitude discrimination is examined as a function of

the temporal separation, r , of the 2 signals to be discriminated. Performance in a monaural

amplitude discrimination task is compared with that in a dichotic amplitude discrimination
task, in which the first of the 2 signals was always presented to one ear and the second sig-

nal to the other ear. The difference in the shape of the resulting 7 versus r functions for
the monaural and dichotic cases is interpreted in terms of peripheral and central interfer-

ence effects.
R2

28,861
Panek, D.W. & Stevens, S.S. SATURATION OF RED: A PROTHETIC CONTINUUM. Perception & Psycho-
physics, Feb. 1966, 1(2), 59-66. (Harvard University, Cambridge, Mass.).

A battery of scaling procedures was applied to the visual saturation of colors produced by

mixtures of red and gray papers. By direct magnitude estimation, the apparent saturation was
found to grow as the 1.7 power of the percentage of red in the mixture. The power law was
confirmed by the cross-modality matching of loudness to saturation, and the matching-function
exponent had the predicted value, namely, a value approximately equal to the ratio between
the exponents for saturation and loudness. The foregoing procedures were also used to scale
the Inverse continuum, paleness. 3 findings suggest that saturation behaves as a prothetic
(intensive) continuum and not as a metathetic (qualitative) continuum: a) light brightness,
loudness, and other prothetic continua, the apparent magnitude grows as a power function of
the stimulus magnitude; b) the category (partition) scale is nonlinear relative to the scale
of direct magnitude estimation; and c) the just noticeable difference, measured in subjective
units, grows larger as saturation increases.
R 18

28,862
Kinchla, R.A., Townsend, J., Yellott, J.I., Jr. & Atkinson, R.C. INFLUENCE OF CORRELATED
VISUAL CUES ON AUDITORY SIGNAL DETECTION. Percention & Psvchouhvsics, Feb. 1966, j(2), 67-
73. (New York University, New York, N.Y.).

Two experiments investigated the effects on auditory signal detection of introducing visual
cues that were partially correlated with the signal events. The results were analyzed in
terms of a detection model that assumes that such cue-signal correlations will not affect
sensitivity, but will instead cause the S to develop separate response biases for each cue.
The model specifies a functional relationship between the asymptotic values of these cue-
contingent biases. The overall results of the experiments supported the detection assumptions
of the model and the general bias learning assumption, but indicated a more complex learning
process than that specified by the model.
R8

28,863
Engen, T. & Ross, B.M. EFFECT OF REFERENCE NUMBER ON MAGNITUDE ESTIMATION. Perception
Psychophysics, Feb. 1966, J(2), 74-76. (Brown University, Providence, R.I.).

The psychophysical function obtained by the method of magnitude estimation was influenced
by the reference number (modulus) assigned to a "standard" line and the position of this
standard in the range of comparison stimuli. Data from 2 experiments with judgments of ap-
parent length of lines show how both variables systematically affect the slope of the power
function. Allowing 0 to choose his own reference numbers, even though these numbers varied
among Os, tended to produce less variability in slope than if E Imposed fixed reference
numbers for 0 to use.
R2

28,864
Rachlin, H.C. SCALING SUBJECTIVE VELOCITY, DISTANCE, AND DURATION. Perception & Psycho-
Physics, Feb. 1966, j(2), 77-82. (Harvard University, Cambridge, Mass.).

By magnitude estimation, the relation between the subjective and physical values of linear
velocities, durations, and distances were found to be power functions with exponents of about
0.75, 0.90, and 0.90. When subjective values are substituted for their physical correlates
In the equation, velocity - d~stance/duration, we obtain: subjective velocity - k(subjectlve
distance/subjective duration)t

'
y Ths relation depends on no physical measurements for its

confirmation. The influence of stimulus range on velocity judgments was also examined. Al-
though the shorter ranges tended to yield power functions with higher exponents, the con-
straint due to range did not make Itself fully felt in the first few judgments.
R 10

28,865
Parducci, A., Marshall, Louise M. & Degner, Mary. INTERFERENCE WITH MEMORY FOR LIFTED
WEIGHT. Perceutiom & PsvcoQhvslcs, March 1966, 1(3), 83-86. (University of California,
Los Angeles, Calif.).

An adaptation-level model for memory was tested by Interpolating different weights be-
tween the standard and comparison weights. The results suggest that the model should be
modified to account for the general tendency to use alternative categories of judgment with
equal frequency. In terms of the modified model, memory for the standard shifts toward the
value of the interfering stimulus, the magnitude of shift being proportional to the differ-
ence between the interfering stimulus and the value the memory would otherwise have had.
R7

28,866
Erlksen, C.W. TEMPORAL LUMINANCE SUMMATION EFFECTS IN BACKWARD AND FORWARD MASKING. fgr-
ception & Psvchouhvsics, March 1966, 1(3), 87-92. (University of Illinois, Urbana, 111.).

2 experiments tested 6 predictions derived from the assumptions underlying the luminance
summation-contrast reduction explanation for certain instances of forward and backward
masking effects, The predictions concerned the circumstances under which masking would occur
and also that forward masking would be more extensive than backward masking under specIfied
luminance arrangements. All 6 predictions were confirmed.
R 15
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28,867
Stevens, S.S. DURATION, LUMINANCE, AND THE BRIGHTNESS EXPONENT. Perception & Psycho-

2-hj11, March 1966, 1(3), 96-100. (PsychophysIcs Lab., Harvard UnIversity, Cambridge,

Mess.).

The relation of brightness to duration and luminance has been studied by matching one
brightness to another and also by matching numbers to brightness (magnitude e s tmation).

The 2 methods concur In conflrmlng certain well-known visual functions: Bloch's law, the

Broca-Sulzer effect, and the shift of the Broca-Sulzer enhancement to shorter durations

when luminance Increases. It Is shown that the shift with luminance requires the exponent

of the power function for short-flash brightness to be larger than the exponent for stimu-

1I of longer duration. An attempt Is made to analyze some of the reasons why the procedure

advocated by Graham may not give comparable results.
R 30

28,868
Winters, J.J., Jr. & Geriuoy, Irma R. LATERAL PREFERENCE FOR IDENTICAL GEOMETRIC FORMS: I.
NORMALS. PecgloX& Ps,,"Choch scs, March 1966, L(3), 101-103. (Johnstone Training &
Research Center, Bordentown, N.J.).

Ss made size discriminations between 2 Identical and equal-sized geometric forms presented
tachlstoscoplcally. Under "larger" Instructions the right side stimulus was chosen more
often. Under "smaller" Instructions and 30 sec. lntertrlal Interval, the left side was

chosen more often; with 10 sec. Intertrlal Interval and "smaller" Instructions perceptual
and motor preferences canceled oneanother.
R8

28,869
Leckart, B.T., Keeling, KR. & Bakan, P. THE EFFECT OF RATE OF PRESENTATION ON FREE LOOKING
TIME. Perceptlon & Psvchonhvslcs, April 1966, j.(4), 107-109. (Ohio University, Athens,
Ohio).

Two experiments Investigated the effect of a pre-test series of pictures, presented at a
fixed rate, upon Ss subsequent free looking time. The results Indicated that high fixed
rates of presentation (3 sec./presentatlon) reduced "natural" Iooking times, and low fixed

rates of presentation (15 or 60 sec./presentatlon) Increased natural looking times. The
results were Interpreted within an adaptation level theory framework. Accordingly, the fixed
rate serves as an anchor which Influences Ss "natural" looking time. Evidence was also found
suggesting that a simple Imitation Interpretation Is questionable.
R 19

28,870
Scharf, B., Zamansky, H.S. & Brightbll, R.F. WORD RECOGNITION WITH MASKING.
Psychoehvsics, April 1966, L(4), 110-112. (Northeastern University, Boston, Mass.).

At Illumlnances between .07 and 17 ft.-c, the word-recognItIon threshold was lower when
a common word was preceded and followed by a homogenous field than by a noise pattern com-
posed of a random array of bits of letters. Most of the difference Is ascribed to the pat-
tern's Interference with post-stlmulatory processes. This Interference may explain why with

masking the threshold reached a minimum at 90 msec. and then did not decrease further despite
Increasing Illumlnance, whereas without masking the threshold continued to decrease down to
7 msec., the shortest duration tested.
R 8

28,871
Taylor, H.M. THE EFFECT OF THE SQUARE ROOT OF TIME ON CONTINUING PERCEPTUAL TASKS. Perceo-

t, April 1966, J(4), 113-119. (Defence Research Medical Labs., Toronto,

When an observer Is confronted with a stimulus pattern that In some aspect does not change

over time, perception of that aspect of the pattern does change. This paper documents

several different types of change, all of which progress linearly with the square root of the

observing time. Examples are drawn from studies of flgural after-effects, motion after-

effects, vigilance, motion neutralization, visibility of the stabilized retinal Image, effects

of contours on visibility and fluctuations in the perceptual organization of ambiguous

figures.
R 20

28,872
Lee, W. & Zentall, T.R. FACTORIAL EFFECTS IN THE CATEGORIZATION OF EXTERNALLY DISTRIBUTED

STIMULUS SAMPLES. Percestion & Psvchophvslcs, April 1966, ](4), 120-124, (University of

California, Berkeley, CalIf.).

On each trial a sample point randomly drawn from one of 2 normal probability distributions

was exhibited to S, who had to guess whether the sample was a "1" or a "2". He was then given

feedback, which was determined by which of the 2 distributions the sample point derived from.

Two continua were employed: dot position on a file card, and grayness of square In. patches.

Three levels of d' were employed. The function giving the probability of a response "1" for

different sample values was sharper for the higher d' conditions, and for the dot position

continuum. Cessation of feedback resulted In Improved performance for the low d' condition.

Incentive payoff, confidence ratings, and experimenter had virtually no effects on task
performance.
R 6

28,873
Bliss, J.C., Crane, H.D., Link, S.W. & Townsend, J.T. TACTILE PERCEPTION OF SEQUENTIALLY
PRESENTED SPATIAL PATTERNS. PerctigjLgonEsvchohvjcs May 1966, .(5), 125-130. (Stanford
Research Institute, Menlo Park, 

Calif.).

Tactile pattern recognition was studied by presenting pairs of alphabetic shapes In rapid
succession at the same anatomical location, the S being required on each trial to Identify
both of the patterns. Experimental variables were the duration of each stimulus and the time

between stimuli. 3 aspects of the observed Interaction were a) an Increase In letter rever-
sales for very short Interstimulus Intervals; b) a greater percentage of first-response errors
for short-stimulus onset Intervals and a greater percentage of second-response errors forlong-
stimulus onset Intervals; and c) a crossover In the first- and second-response error rates In

the range of 100 to 200 msec. after the onset of the first stimulus. These results are con-

sistent with some of the temporal properties of models proposed for analogous visual tasks.
R 12
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28,874
Sjoberg, L. A METHOD FOR SENSATION SCALING BASED ON AN ANALOGY BETWEEN PERCEPTION AND JUDG-

MENT. Perception & Psychophysics, May 1966, 1(5), 131-136. (Psychological Labs., Univer-
sity of Stockholm, Stockholm, Sweden).

Two techniques for studying judgment are discussed. In the first of these one assumes In-
variance of perception over different judgment processes and conceives of the properties of
one Judgment process as known. Then, perceptions may be estimated under this process and
utilized In the study of other judgment processes of Interest. A second technique disposes
of the reliance upon a basic, known" process and Instead suggests that perception be treated

as free parameters to be estimated from data. The paper then proceeds to show how this secon?
technique may be used under certain conditions on perception themselves. A concept of sensa-
tion Is introduced which is thought of as generating percepts in formally the same manner as
percepts are thought of as generating judgments. The Idea is tried out on the perception of
movement time. A simple perception process appears to give a good fit to data.
ft 26

28,875
Leckart, B.T. LOOKING TIME: THE EFFECTS OF STIMULUS COMPLEXITY AND FAMILIARITY. Earstg

& PsvchophvsiS, May 1966, 1(5), 142-144. (Michigan State University, East Lansing, Mich.).

During a 10 min. stimulus familiarization period, 3 groups of 60 Ss each received either

0, 10, or 20 sec. of familiarization on each of 30 experimental stimuli: I0 each of low,

medium and high stimulus complexity. All Ss then viewed the experimental stimuli in a second

task, during which they could look at each stimulus for as long as they wished (free looking).

For half the Ss In each group, free looking was administered Immediately after the familiar-

Ization period. The remaining Ss received free looking 48 hr. later. The results replicated

earlier research which has shown that free looking time Is inversely related to stimulus

familiarity, and directly related to stimulus complexity. Unlike earlier findings, the data

suggested that with a 48 hr. delay between familiarization and free looking, a stimulus can,
at least partially, recover from the decrement In looking time produced by 10 sec. of famll-

larization.
R8

28,876
Warren, RHM. & Poulton, E.C. LIGHTNESS OF GRAYS: EFFECTS OF BACKGROUND REFLECTANCE. Per-
ceotlon & Psvchophvslcs, May 1966, I(S), 145-148. (University of Wisconsin, Milwaukee,

Wisc. & Applied Psychology Research Unit, MRC, Cambridge, England).

The Influence of background reflectance was determined for lightness judgments relative to

white of small gray patches. The effect of prior stimulus-context was avoided by considering

only first judgments. It was found that lightness was proportional to the square root of

reflectance when the background was a gray darker than the stimulus, but not when the back-

ground was lighter gray or white. In general, a small difference In reflectance between the

stimulus and background produced the same effect as a larger difference.

R 14

28,877
Verrillo, R.T. SPECIFICITY OF A CUTANEOUS RECEPTOR. Percestion & Psvchonhvslcs, May 1966,
1(5), 149-153. (Sensory Communication Lab., Syracuse University, Syracuse, N.Y.).

Absolute vibrotactIle thresholds were determined on the human tongue and compared to

corresponding data obtained on the hand. The mucosa of the tongue Is devoid of Pacinlan
corpuscles but the hand Is richly endowed with these nerve endings. These thresholds on the
tongue when plotted as a function of stimulus frequency, contactor area and depth of protru-
sion Into the tissue all yielded flat curves. The dermal nerve network can thus be dropped
from consideration. This leaves only the Pacinlan corpuscle. Summation of energy over time
and space and Increasing senstivity with contactor protrusion (the Pacinlan corpuscle lies

deep In the tissue) are characteristic of measurements made on tissues which contain Pacinlan
corpuscles. In the absence of Pacinlan corpuscles, none of these characteristics can be pro-
duced. On the basis of successive elimination of other cutaneous receptors and the direct
evidence of physiological and psychological Investigations it is concluded that the Pacinlan
corpuscle Is a peripheral neural termination which functions specifically as a receptor for
periodic mechanical stimuli.
R 20

28,878
Gregson, R.A.M. QUALITATIVE IDENTIFICATION OF THE TASTE OF WEAK SUCROSE-SODIUM CHLORIDE

MIXTURE STIMULI. Perception &. Psvchophsics, May 1966, j(5), 154-156. (University of
Canterbury, Christchurch, New Zealand).

Near-threshold mixtures of sucrose and sodium chloride were shown to elicit acidic or
bitter sensations as well as, or Instead of, sweetness and saltiness. The probability of a

bitter response was relatively stable and consistent with error due to residual noise In the
Identification task. The acidic response varied In probability with the sodium chloride
concentration, and was generally substitutive for a sweet response.
R I1

28,879
Winnlck, Wilma A. & Rosen, Barbara E. SHAPE-SLANT RELATIONS UNDER REDUCTION CONDITIONS.

Perception &u Pychophyslcs, May 1966, 1(5), 157-160. (Queens College, City University of

New York, Flushing, N.Y.).

Two experiments are reported which attempted to test ImplIcations of the shape-slant In-

variance hypothesis. Both experiments employed an apparatus In which variations In the slant

and In the width settings of a rectangle were highly ambiguous and subject to Instructional

sets. In the first experiment, the stimulus was varied In both Its width and Its slant to

achieve matches to 4 standard angles; the resultant width settings were found to be close to

the projected widths of the obtained angles of slant. In the second experiment, width and

slant were varied to match 4 standard widths; the projected widths of the obtained angles of

slant did not differ from the obtained width settings.
R 10

28,880
Schiller, P.M. FORWARD AND BACKWARD MASKING AS A FUNCTION OF RELATIVE OVERLAP AND INTEN-

SITY OF TEST AND MASKING STIMULI. Perception & PsychophsIcs, May 1966, 1(5),.161-164.

(Massachusetts Institute of Technology, Cambridge, Mass.).

Forward and backward visual masking for patterns was Investigated as a function of rela-

tive overlap between test and masking stimuli, relative Intensity of masking stimulus and

length of Interval between stimuli. The extent of masking Increased with Increasing spatial

overlap between stimuli and with Increasing intensity of the masking stimulus. Increasing

the Interval between the stimuli decreased masking; this occurred at faster rates In backward

than In forward masking. Possible mechanisms explaining these findings are discussed.

R 13 I1 - 125



28,881
Smode, A.F. & Meyer, D.E. RESEARCH DATA AND INFORMATION RELEVANT TO PILOT TRAINING. VOLUME
I. GENERAL FEATURES OF AIR FORCE PILOT TRAINING AND SOME RESEARCH ISSUES. FINAL REPORT.
Contract AF 33(615) 2968, Proj. 1710, Task 171003, AMRL TR 66 99, July 1966, 4

6
pp. USAF

Aerospace Medical Research Labs., Wright-Patterson AFB, Ohio. (BioTechnology, Inc., ArIing-ton, va.).

This report Is a result of findings at selected operational pilot training schools In
major air commands that are headquartered In the United States. It describes general fea-
tures of Air Force pilot training from entry Into the undergraduate pilot training program
through the specialized schools conducted by the major using commands. As a result of on-
site visits with authoritative training personnel, a number of researchable Issues that hold
promise for the Improvement of selected aspects of pilot training are reported.

28,882
Smode, A.F., Post, T.J. & Meyer, D.E. RESEARCH DATA AND INFORMATION RELEVANT TO PILOT TRAIN-
ING. VOLUME II. DESCRIPTION OF PILOT JOB REQUIREMENTS AND TRAINING PRACTICES FOR REPRESENTA-
TIVE MISSIONS AND ASSOCIATED AIRCRAFT. FINAL REPORT. Contract AF 33(615) 2968, Proj. 1710,
Task 171003, AMRL TR 66 99, July 1966, 337PP. USAF Aerospace Medical Research Labs., Wright-
Patterson AFB, Ohio. (BloTechnelogy, Inc., Arlington, Va.).

This report describes specific pilot training programs for aircraft that are representa-
tive of those flown by the various operational commands in support of their assigned missions
Pilot activity descriptions are Included to form a bridge between the programs of training
and the functions for which the pilots are trained. In addition to descriptions of training
programs for current aircraft and weapon systems, pilot requirements for the coming genera-
tion of aircraft are discussed In f-- f thoir orolected missions.

28,883
Kaplan, G.A., Yonas, A. & Shurcliff, A. VISUAL AND ACOUSTIC CONFUSABILITY IN A VISUAL SEARCH
TASK. Perception & PsychophysIcs, June 1966, 1(6), 172-174. (Cornell University, Ithaca,
N.Y.).

Visual and acoustic confusability between a target item and background items was varied ir
a visual search task. Visual confusability was a highly significant source of difficulty
while acoustic confusability had no effect. The results do not seem to be interpretable
within a theory which assumes compulsory auditory encoding of visual information.
R 18

28,884
Sherrlck, C.E. & Rogers, R. APPARENT HAPTIC MOVEMENT. Perception & Psychophysics, June
1966, 1(6), 175-180. (Princeton University, Princeton, N.J.).

When Os were presented with 150-Hz vibrotactile bursts at 2 loci on the skin of the thigh
and permitted to adjust the time between burst onsets, they reported good apparent movement
between the loci. The time between stimulus onsets for optimal movement was found to vary
directly with the duration of the stimulus. Replication of the experiment with electrocutan-
eous stimuli at 1 KHz yielded similar results. Comparison of the data with results from a
study of visual apparent movement revealed no difference between the 2 modalities for the re-
lationship between stimulus onset intervals and stimulus duration. The significance of the
results for hypotheses about the processes underlying perception of apparent movement is dis-
cussed
R9

28,885
Winnlck, Wilma A. & Dornbush, Rhea L. CLASSIFICATION AND IDENTIFICATION THRESHOLDS FOR THREE
TYPES OF VERBAL MATERIALS. Perception & Psychophyslcs, June 1966, 1(6), 181-184. (Queens
College, City University of New York, Flushing, N.Y. & Douglass College, Rutgers State Uni-

versity, New Brunswick, N.J.).

The first 2 experiments found thresholds for classification into one of 3 categories of
English words, Turkish words, and letter alternations to be significantly lower than thresh-
olds for the identification of the specific Items; parallel results were found with the 2
methods of measurement employed: ascending limits method--beginning with .0/sec. duration
and random order series method. Both thresholds were lowest for English words, and classifi-
cation thresholds were lower for Turkish words than for letter alternations, but the Identif-
Ication thresholds of these 2 kinds of materials showed a reversal. Exp. III measured class-
Ification and identification thresholds in 2 separate groups by a method providing similar
information content for identification as obtained for classification responses. Classifica-
tion thresholds for the same 3 types of materials were found to be higher than either of 2
3-choice identification thresholds, one a choice among 3 same-type items and the other, a
choice among one English word, one Turkish word, and one letter alternation.
R 20

28,886
Craig, J.C. VIBROTACTILE LOUDNESS ADDITION. Perscptoin & Pschophyslcs, June 1966, J
(6), 185-190. (Princeton University, PrInceton* N.J.).,

Os adjusted the intensity of vibration at a single locus on the right hand to a value e-
qual in vibratory loudness to various patterns of vibration on the left hand. The patterns
were created by 1 to 5 equated vibration generators, varied with respect to sensation level
and distances among the vibrators. The results were: a) increasing from I to 5 vibrators
produced a doubling in vibratory loudness; b) neither loudness level of the components nor
distance among vibrators had any effect on the slope of the overall loudness growth function.
Os also adjusted the intensity of a white noise to equal in magnitude the patterns of vibra-
tion presented a) to the left hand as before and b) to loci distributed over the surface of
the body. The results were the same as those obtained using a single vibrator as standard.
The specific loci stimulated did not appear to have any effect on vibrotactile loudness ad-
dition.
R 12

28,887
Schlffman, H.R. GOLDEN SECTION: PREFERRED FIGURAL ORIENTATION. Perception & Psychophyslcs,
June 1966, 1(6), 193-194. (Rutgers University, New Brunswick, N.J.).

A hypothesis that the shape of the binocular visual field determines the supposed prefer-
ence for rectangles possessing dimensions similar to those of the golden section was tested
by having Ss draw pleasing rectangles. 36 Ss served. The results indicated that rectangles
were oriented In correspondence with the shape of the visual field but there was, gerferally,
a failure to obtain ratios approximating the golden section.
R6
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28,888
Bliss, J.C., Crane, H.D. & Link, S.W. EFFECT OF DISPLAY MOVEMENT ON TACTILE PATTERN PER-
CEPTION., Perception & Psychophyslcs, July 1966, 1(7), 195-202. (Stanford Research Insti-
tute, Menlo Park, Calif.).

The effect of display movement on the ability of Ss to recognize alphabetic shapes tactu-
ally was Investigated. The display consisted of a coputer-controlled 8-by-6 array of small
alrjet stimulators that could be physically translated in a small circle by means of a mech-
anical linkage. The experimental parameters were the stimulus duration, the angular velocity
of the display, and the amplitude of the rotation. Recognition accuracy increased with stim-
ulus duration between 100 and 400 msec. For a rotation amplitude of 0.8 cm, a maximum In
recognition accuracy occurred at a rotation velocity of 400 rpm, or 150 msec. per revolution.
The optimum angular velocity appeared to decrease as the amplitude of rotation increased.
From these results and certain related neurophysiological evidence, a hypothetical model is
suggested which qualitatively can account for the data.
R 10

28,889
Treisman, M. A STATISTICAL DECISION MODEL FOR SENSORY DISCRIMINATION WHICH PREDICTS WEBER'S
LAW AND OTHER SENSORY LAWS: SOME RESULTS OF A COMPUTER SIMULATION. Perception & Psvchonhvs-
.Is, July 1966, 1(7), 203-230. (Experimental Psychology Institute, University of Oxford,
Oxford, England).

A model for visual Intensity discrimination is described. The main assumptions are: a) The
absorption of quanta from a light-flash by the retinal receptors Is subject to fluctuations
due to the physical variability of light; b) absorbed quanta may give rise to neural messages;
c) retinal noise also gives rise to neural messages; d) the number of neural messages depends
on the "overall transducer function" relating the central nervous effect (E) of the stimulus
to Its physical Intensity (i): E-f(l), and on e) the state of light adaptation; f) sensory
noise affects the magnitude of the neural messages; g) the magnitudes of the sensory messages
generated by a given light-flash are positively correlated; h) the sensory messages sum to
give the final central effect, E, and the response selected Is determined by a statistical de-
cision procedure. Many of these assumptions are already accepted or are plausible. To exam-
Ine their predictions when taken together, and the effects of variation In the parameters and
functions assumed, the model was simulated on a digital computer. -it appears that It correct-
ly predicts the relation between the difference threshold, Al and the Intensity of the back-
ground stimulus, I (the Weber function), found experimentally, and It also predicts a number
of the features of retinal summation, Including the effects of increase In background intensi-
ty, and stimulus area and duration, on partial temporal or spatial summation. Evidence is
provided that the overall transducer function Is not a logarithmic function or a power func-
tion with a small exponent, and a new basis for scaling the sensory effect of a stimulus Is
suggested. It Is shown that Weber's law arises if there Is any degree of positive correlation
between sensory messages, but not if there Is 0 correlation, and possible mechanisms of light
adaptation are considered. The assumptions which allow Weber's law to be derived for vision
are sufficiently general to be capable of being applied to other sensory systems. R 71

28,890
Alken, E.G. & Lau, A.W. MEMORY FOR THE PITCH OF A TONE, Perception & Psychophysics,
July 1966, i(7), 231-233. (USN Personnel Research Field Activity, Bureau of Naval Per-
sonnel, San Diego, Calif.).

Observers attempted to detect the presence of a pitch difference between 2 successive
tones. The percentage of correct judgments was equivalent for tones separated by .95, 4.5,
and 8.9 sec. There was a general increase in reports of a pitch difference with increased
Intertone interval, which is Interpreted as arising from hypothesized shifts in the neural
locus of the first stimulus during the intertone interval.
R9

28,891
Hyman, L.M. & Kaufman, H. INFORMATION AND THE MEMORY SPAN. Perception & Psvchophysics,
July 1966, 1(7), 235-237. (Stanford University, Stanford, Calif. & University of Connecti-
cut, Storrs, Conn.).

44essages differing In number of symbols and symbol information load were presented
tachistoscopically to 4 adult Ss. The messages were constructed by random drawing with
replacement from an alphabet of 8 black form symbols and an alphabet of 32 colored form
symbols. The number of symbols recalled varied as a function of alphabet; however, the
Information In recall was constant for all conditions. The number of symbols recalled
and the Information in recall was independent of message length.
R It

28,892
Sumby, W.H. THE EFFECT OF CONTEXT ON RECALL AND RECOGNITION OF LONG VERBAL SERIES. Proj.
7682, Task 768201, ESD TR 66 278, June 1966, 18pp. USAF Decision Sciences Lab., L.G. Hanscom
Field, Bedford, Mass.

The effects of context on the recall and recognition of words in that context were inves-
tigated under a variety of constraints. The major results are reported: a) The recall of a
particular word In a sentence when the sentence Is presented for a second time with that word
omitted Is a direct function of the probability of the word occurring within the context,
regardless of the word-frequency In the language; b) Recognition of a particular word In a
sentence Is not influenced by the probability of the word occurring within the context; c) In
recognition there Is a strong response bias to identify a word as having previously occurred
when long series of material are shown; d) In both recall and recognition there is a highly
significant relationship between the confidence which is assigned to the response and the
correctness of that response. The results are discussed In terms of retrieval of material
from memory as Involving a search process.
R9
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28,893
Egeth, H.E. PARALLEL VERSUS SERIAL PROCESSES IN MULTI-DIMENSIONAL STIMULUS DISCRIMINATION.

Perceptlon & Psychouhysics, Aug. 1966, j(8), 245-252. (University of Michigan, Ann Arbor,

Mich.).

Although considerable effort has been devoted to the description of processes underlying

discriminations along single dimensions, there have been few attempts to determine whether

or how these elementary processes are combined when discrimination requires the consideration

of more than one stimulus dimension. In the present experiment, Ss were required to Indicate

whether 2 simultaneously presented multidimensional visual stimuli were Identical or differ-

ent. The response measure was reaction time, and Ss had a monetary incentive to respond

both quickly and accurately. It was concluded that the most appropriate model for this task

is one that assumes that dimensions are compared serially, and that the order In which dimen-

sions are compared varies from trial-to-trial. Further, when a pair differs along several

dimensions, Ss do not necessarily examine every dimension before Initiating the response

I'Different."
R 18

28,894
Indow, T. & Stevens, S.S. SCALING OF SATURATION AND HUE. Perception & Psychomhvsls, Aug.

1966, j(8), 253-271. (Harvard University, Cambridge, Mass.).

The study concerns the relation of saturation to the purity and luminance of aperture

colors viewed in a dark surround. For the primary hues, red, yellow, green, and blue, and

the intermediate hues, orange and yellowish green, the saturations increased as power func-

tions of colorinetric purity. An 18-dB Increase In luminance caused a threefold Increase in

the exponent for yell ow, but luminance had little effect on the exponents of the 
other colors.

The direct heterochromatic matching of saturation to saturation confirmed the validity of

the scales determined by magnitude estimation and led to the construction 
of families of

saturation scales based on a common unit called a crome. Equisection and jnd scales were

also determined. Their nonlinearity suggests that saturation is a prothetic continuum. It

was found that mixing red or green with yellow behaves much the same as mixing 
red or green

with achromatic light. The changes In hue behave as prothetic continua, for the equisection

and jnd scales are nonlinearly related to the power-function scales obtained by 
magnitude

estimation and matching.
RL9

28,895
Bliss, J.C., Crane, HD., Mansfield, Phyllis K. & Townsend, J.T. INFORMATION AVAILABLE IN
BRIEF TACTILE PRESENTATIONS. Perception & Psychophysics, Aug. 1966, j(8), 273-283. (Stan-
ford Research Institute, Menlo Park, Calif.).

Two experiments investigated characteristics of immediate recall for brief tactile stimuli
applied to the 24 interjoint regions of the fingers of both hands (thumbs excluded), The
obtained Immediate-memory span varied from 3.5 to 7.5 stimulus positions correct after correc-
tion for guessing, similar to the results in analogous visual studies. Properties of any
hypothetical tactile short-term memory were studied by requiring Ss to report only a specified
portion of the stimuli presented, and by varying the time of occurrence of the marker specif-
ying which portion of the stimuli to report. In this partial-report condition, Ss had more
stimulus Information available at the time of reporting than their immediate memory spans
Indicated, provided that the stimulus marker occurred within 0.8 sec. after stimulus termina-
tion. The data suggest that at least for the amount of training employed here, any tactile
short-term memory has much less capacity than an analogous visual short-term memory.
E O2

28,896
Fralsse, P. VISUAL PERCEPTIVE SIMULTANEITY AND MASKING OF LETTERS SUCCESSIVELY PRESENTED.
Perception .PsvchoPhvsics, Sept. 1966, 1(g), 285-287. (Sorbonne, University of Paris,
Paris, France).

Two sets of letters I and S2 when presented successively are perceived as simultaneous if
the total duration of time from the beginning of Si to the end of S2 is kept constant, what-
ever the duration of S , S2' or the interval. The same law applies in the case of dots ar-
ranged to form geometrical figures. On the other hand, the phenomena of meta-contrast with
letters are modified when the relative duration of S $2, and the interval vary. Thus per-
ceptive integration and masking depend upon different processes. These findings were based
on the results from 8 Ss for each of the following S , S 2 , interval conditions: S - S
15 msec. with a varying interval from 0 to 320 msec.; S= S varying simultaneously fron
20 to 180 msec. with an interval - 0, S varying from 26 to 120 msec., S2 - 20 msec. and the

Interval -0; S 20 scSvaynI
nt msec, S2 varying from 20 to 320 

msec, and the interval = 0.

28,897
Smith, R.P., Warm, J.S. & Alluisi, E.A. EFFECTS OF TEMPORAL UNCERTAINTY ON WATCHKEEPING
PERFORMANCE. Perception & Psychophysics, Sept. 1966, 1(9), 293-299. (University of Louis-
ville, Louisville, Ky.).

Two experiments were conducted to assess the relative effects of signal density and regu-

larity on watchkeepIng performance. In Exp. 1, 3 levels of density (6, 24, and 96 signals/
hr.) were combined factorially with 3 levels of variability (coefficients of variation of
0.01, 0.10, and 1.00), and 10 Ss were assigned at random to each of the 9 conditions, In
Exp. 1I, 5 levels of density (6, 12, 24, 48, and 96 signals/hr.) were combined with the same
3 levels of variability, and 13 Ss were assigned to each condition. Each S monitored a visu-

al "blinking-lights" display for an hour under instructions to detect and report the occur-
rence of certain "critical signals," i.e., arrests of alternation of the lights. Response
times (RTs) to correctly detected signals in both experiments decreased as a linear function
of logarithmic increases in signal density. An uncertainty metric, the signal surprisal due
to density, was derived, and the watchkeeper's RT was expressed as an increasing linear func-
tion of this measure of temporal uncertainty. interpretation of these and other data support
a functional, psychophysical approach to the study of watchkeeping behavior.
R 4o

28,898
Beck, J. EFFECT OF ORIENTATION AND OF SHAPE SIMILARITY ON PERCEPTUAL GROUPING. Erceotion
& Psychophesics, Sept. 1966, 1(9), 300-302. (Harvard University, Cambridge, Mass.).

A method in which Os were asked to partition a pattern into 2 regions was used to investi-,
gate the perceptual grouping produced by changes in the orientation and shape of 2-line fig-
ures. The results show that the judged similarity of the figures fails to predict the degree
to which the figures form distinct perceptual groups. Grouping was most strongly influenced
by differences in the orientation of the lines composing the figures. Crossing of lines
making up the figures also affected grouping, but was less decisive than line orientation.
RI
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28,899
Stenson, H.H. THE PHYSICAL FACTOR STRUCTURE OF RANDOM FORMS AND THEIR JUDGED COMPLEXITY.
Perception & Psychophysics, Sept. 1966, 1(9), 303-310. (Behavior Research Lab., Antioch
College, Yellow Springs, Ohio).

This study relates the perceived complexity of 20 random forms to their physical factor

structure. 10 principal axes, accounting for 94% of the total variance of 24 physical meas-

ures, were rotated using the Varimax criterion. Factor scores for each form were correlated

with the complexity ratings of the forms by each of 11 Ss. A single factor accounted for

most of the variance in the complexity ratings. This factor was best described by 4 physical

measures: the number of turns in the form, the length of the perimeter, the perimeter squared

to area ratio, and the variance of the internal angles of the form.

R7

28,900
Royer, F.L. FIGURAL GOODNESS AND INTERNAL STRUCTURE IN PERCEPTUAL DISCRIMINATION. Percep-
tion & Psychophysics, Sept. 1966, 1(9), 311-314. (US Veterans Administration Hospital,
Brecksville, Ohio).

The time required for 24 Ss to sort 4 decks of cards composed of 5-dot figures was meas-
ured, A deck consisted of 32 cards: 4 each of 8 patterns. There were 4 sets of figures:
Sets Al and A2 had identical amount and form of redundancy; so also did BI and B2. Sets B1
and 82, having more uncertainty in simple contingencies and having negative interaction
terms, required significantly more time to sort than Sets Al and A2. All sets differed in
mean ratings of figural goodness. Even when amount and form of redundancy are held constant,
the figural goodness of the individual figures constituting the set influence the discrimin-
ability. Sets consisting of good or simpler figures are easier to sort.
R9

28,901
Williams, L.G. THE EFFECT OF TARGET SPECIFICATION ON OBJECTS FIXATED DURING VISUAL SEARCH.
Perception & Psvchophvsics, Sept. 1966, (9), 315-318. (Honeywell Incorporated, Minneapolis,
Minn.).

When a person searches for a target in a cluttered visual field his eye fixations typically

fall on objects. The effect of target specification on the probability of fixating different
classes of objects was studied. For fields containing objects differing widely in size,
color, and shape: a high proportion of searchers' fixations were on objects of a specified
color; a moderate proportion of their fixations were on objects of a specified size; and a
slight proportion of their fixations were on objects of a specified shape. When 2 or more
target characteristics were specified, fixations were generally based on a single character-
istic. It is proposed that the specification of a target creates a perceptual structure
which the searcher explores. The study of visual fixations, in effect, is the study of the
perceptual structure.
R 11

28,902
Stevens, J.C. & Hall, J.W. BRIGHTNESS AND LOUDNESS AS FUNCTIONS OF STIMULUS DURATION. Per-
ception , Psychophysics, Sept. 1966, 1(9), 319-327. (Psychophysics Lab., Harvard University,
Cambridge, Mass.).

The brightness of white light and the loudness of white noise were measured by magnitude
estimation for sets of stimuli that varied in intensity and duration. Brightness and loudness
both grow as power functions of duration up to a critical duration, beyond which apparent
magnitude is essentially independent of duration. For brightness, the critical duration de-
creases with increasing intensity, but for loudness the critical duration is nearly constant
at about 150 msec. Loudness and brightness also grow as power functions of intensity. The
loudness exponent is the same for all durations, but the brightness exponent is about half
again as large for short durations as for long. The psychophysical power functions were used
to generate equal-loudness and equal-brightness functions, which specify the combinations of
intensity E and duration T that produce the same apparent magnitude. Below the critical du-
ration ET equals k for equal brightness, and ETa equals k for equal loudness. The value a is
about 0.7 for threshold and about 1.25 for supraliminal loudness.
R 19

28,903
Michon, J.A. NOTE ON THE GENERALIZED FORM OF WEBER'S LAW. Perception & Psychophysics, Oct.
1966, 1(00), 329-330. (Institute for Perception, Soesterberg, The Netherlands).

In this note it is argued that Al = k(l + I )P as an expression for the generalized Law
of Weber is confusing. The expression Al - kIP + in should be preferred in the light of the

evidence available.
R6

28,904
Fox, R. & Check, R. BINOCULAR FUSION: A TEST OF THE SUPPRESSION THEORY. Perception &
Psychophysics, Oct. 1966, 1(0), 331-334. (Vanderbilt University, Nashville, Tenn.).

Three alternative hypotheses of the suppression theory were tested: a) the fused targets
may be engaged in alternating suppression following the same pattern observed for binocular
rivalry; b) targets may interact to produce continuous suppression of one target, I.e., there
is not interocular alternation; c) targets may be engaged in alternating suppression but fol-
lowing an independent sequence. A test probe method (reaction time to a light pulse) was
used to measure visual sensitivity during binocular rivalry and fusion. The major conclusion
is that an inhibitory suppression process does not occur during binocular fusion, thus the
suppression theory is not supported. Modification of some of the assumptions of this theory
is suggested for further testing.
R9

28,905
Marks, L.E. BRIGHTNESS AS A FUNCTION OF RETINAL LOCUS. Perception & PschohIIs, Oct.
1966, 1(10), 335-341. (Psychophysics Lab., Harvard University, Cambridge, Mass.).

Brightness functions were determined for the dark-adapted fovea and periphery. In one
series of experiments, observers matched numbers to the brightness of a I

° 
white target at

various intensities, presented half the time to the fovea, the other half to one of 5 periph-
eral loci: 5% 12'

, 
20 

, 
35

, 
and 60

°. 
In a second series, observers matched the brightness

of a I* white target In the fovea of one eye to the brightness of an Identical target In the
periphery of the other eye at various intensities. Thresholds were also determined for the
fovea and for the 5 peripheral loci by a staircase procedure. The magnitude estimations and
the interocular matches concur in showing that a stimulus of fixed luminance appears brighter
in the periphery than in the fovea. The brightness was found to be maximal at 20. Bright-
ness grows as a similar power function of luminance at all 6 retinal positions.
R 18 Il1 - 129



28,906
Beck, J. CONTRAST AND ASSIMILATION IN LIGHTNESS JUDGMENTS. Perception & Psychophysics,
Oct. 1966, j(10), 342-344. (Harvard University, Cambridge, Mass.).

The purpose of the present study was to investigate the phenomena of assimilation and con-
trast as a function of the reflectance of figures above and below the reflectance of a gray
background. 3 experiments were performed to examine whether the size of the difference in
stimulation alone does in fact determine if assimilation or contrast will occur. Experiments
I and II compare the lightness judgments of a gray background when the reflectance of lines
and circles was varied. Exp. III studied the effects of repeated judgments on assimilation
and contrast when a) the reflectance of lines was varied, and b) the width of black and white
lines was varied. This experiment also provided a further check upon the finding that assimi-
lation is more readily produced by lines darker than the background, and contrast is more
readily produced by lines lighter than the background. The results showed that for the exper-
imental conditions investigated: a) contrast always occurs when the reflectance of lines is
above the reflectance of the background; b) assimilation occurs when the reflectance is below
that of the background; c) circles produce the same degree of assimilation and contrast as
lines of equal width; and d) repeated judgments do not affect contrast but reduce assimila-
tion; as line darkness and line width increase assimilation gives way to contrast following
repeated judgments. The results are discussed in connection with the hypothesis that assimi-
lation and contrast arise from opponent processes in the visual system.
R3

28,907
Weiner, M.M. DIRECTIONAL TRAFFIC FLOW. Traffic Quarterly, Oct. 1966, 589-615. (Radiation
Center, Honeywell, Inc., Boston, Mass.). (Reprint)

In order to apply the favorable one-way-street experience of the United States to a larger
number of road networks, a scientific method is needed for determining the feasibility of uni-
directional traffic flow In a road network of arbitrary geometry. The accessibility of one-
way streets In road networks of arbitrary geometry Is determined by utilizing topological
concepts. Trees and independent cycles are utilized to orient the roads of a unidirectional
road network so that It Is strongly connected. It is shown that any road network, excluding
isthmuses and pendent edges, can be unidirectional and still be strongly connected. Evalua-
tion of certain metric parameters in the topological graph of an arbitrary road network Is
suggested for determining the potential feasibility of unidirectional traffic flow. The one-
way-street experience of the United States Is summarized. Some of the differences between
topological graphs and directional flow graphs are reviewed.
R 51

28,908
Haber, R.N. & Hillman, Elaine R. THE EFFECT OF REPETITION ON THE PERCEPTION OF SINGLE
LETTERS. Perception & Psychophysics, Oct. 1966, j(I0), 347-350. (University of Rochester,
Rochester, N.Y.).

Single letters were presented for from I to 5 flashes, with S required to report what he
saw after each flash. The clarity of the letter increased sharply with repetition. Since
the letters were no larger than one-third of a degree in size, clarity could not have been
increased by S making different fixations from flash to flash and combining them into a total
percept. Nor was S guessing, since this could be ruled out by other indicators. Thus, It
was concluded that repetition of the stimulus can have a direct effect on the clarity of a
S's percept of that stimulus.
R6

28,909
Rock, I., Goldberg, J. & Mack, A. IMMEDIATE CORRECTION AND ADAPTATION BASED ON VIEWING A
PRISMATICALLY DISPLACED SCENE. Perception & Psychophysics, Oct. 1966, 1(10), 351-354.
(Yeshiva University, New York, N.Y.).

It was shown that when observers view a scene of a room through displacing prisms there is
an immediate correction of the prismatic distortion. Objects appear to lie in a direction
closer to their true direction than to that produced by the refraction of the prisms. It was
also shown that a brief period of exposure to the prismatically viewed scene, without move-
ment or sight of the body, results in substantial adaptation to the displacement.
R7

28,910

Stone, H. & Oliver, Shirley M. BEIDLER'S THEORY AND HUMAN TASTE STIMULATION. Perception
Psychophysics, Oct. 1966, 1(I0), 358-360. (Stanford Research Institute, Menlo Park, Calif.).

Beidler's fundamental taste equation, relating response magnitude and stimulus concentra-
tion, was found to be a useful means of expressing data derived from chemoreception experi-
ments with man. 7 L-amino acids and glycine were studied over a wide range in concentration.
To a first approximation, the data are in accord with Beidler's taste equation. Interesting-
ly, the change in free energy (AF) for each stimulus was found to be small, in agreement with
earlier published conclusions that the initial step In chemoreception is most likely one of
adsorption. Several means of depicting these data are evaluated and their contribution to a
better understanding of chemoreception is discussed.
R 10

28,911
Stlcht, T.G. & Foulke, E. REACTION TIME TO THE ONSET AND OFFSET OF ELECTROCUTANEOUS STIM-
ULI AS A FUNCTION OF RISE AND DECAY TIME. Perception & Psychophyslcs, Oct. 1966, 1(00),
361-365. (University of Louisville, LouIsville, Ky.).

Reaction times from 3 Ss were obtained to the onset and offset of 70-cps electrocutaneous
signals of 5 rise and decay times and 5 intensity levels. The results show that both onset
and offset RTs increase linearly with increased rise and decay times. With fast rates of
rise or decay, the onset produces faster RTs than the cessation of stimulation. The opposite
effect is found when long rise and decay times are used. Interpretations of these results
are given in terms of neural adaptation and accommodation.
R8
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28,912
Caldwell, L.S. & Smith, R.P. PAIN AND ENDURANCE OF ISOMETRIC MUSCLE CONTRACTIONS. J. enqng.
Psychol., 1966, 5(l), 25-32. (USA Medical Research Lab., Fort Knox, Ky. & University of
Louisville, Louisville, Ky.). (Reprint)

12 Ss were required to maintain a constant pressure on a hand-grip dynamometer as long as
possible and to report pain intensity on a 5 point scale as it developed during the sustained
contraction. Each trial yielded 5 scores corresponding to the times of appearance of the 5
pain intensities. Loads of 25%, 40/, and 55Z of maximum strength were presented with normal
circulation, and with the blood supply to the arm occluded by a pressure cuff wrapped around
the upper arm and inflated to 15 mm Hg above systolic blood pressure. This study has demon-
strated that : a) the pain scales did not have equal intervals in that for a given period of
contraction the increment in pain intensity was progressively reduced as the contraction con-
tinued, or, conversely, the temporal span between successive scale points Increased with con-
traction time; b) With an increase in load there was a progressive Increase in the rate with
which pain developed; c) Occlusion of the blood supply to the arm was associated with accel-
erated paln development, particularly for the lightest load; and d) Judging from the test-
retest correlations, the pain threshold (Level I intensity) is the least stable point of the
scale. The correlations for the other 4 points were all statistically significant and ranged
from .59 to .80; e) The intercorrelations of pain intensities 2, ?, 4, and 5 were determined
from separate scalings and all were found to be statistically significant; and f) Since It
has been demonstrated that variables which affect the endurance of Isometric contractions ex-
ert a commensurate influence on pain intensity, the pain scaling procedure may prove useful
as a device for assessing reserve strength well in advance of the point at which the task de-
mands exceed the physical capabilities and performance is necessarily terminated.
R8

28,913
Estes, W.K. & Wessel, D.L. REACTION TIME IN RELATION TO DISPLAY SIZE AND CORRECTNESS OF
RESPONSE IN FORCED-CHOICE VISUAL SIGNAL DETECTION. Perception & Psychophysics, Nov. 1966,
1(10), 369-373. (Stanford University, Stanford, Calif.),

Response times were recorded in a 2-alternative, forced choice visual detection situation.
Stimulus displays, presented tachistoscopically, were randomly selected consonant letters
distributed in random subsets of cells of a matrix. Display sizes in Exp. I were 8, 12, and
16 letters; in Exp. 2-i, 4, and 8 letters; on each trial S operated a key to indicate which
member of a predesignated pair of letters (signal elements) was present in a given display.
Correct response times, on the average, increased uniformly with display size. Incorrect
response times were uniformly greater than correct response times and, except for a reductionl
in the case of one element displays, were constant over display size. These relationships
appear to require a modification of one assumption in the earlier proposed serial processing
model for tachistoscopic perception.
R4

28,914
Clampett, H.A., Jr. PSYCHOLOGICAL PREDICTIONS BASED ON BAYESIAN PROBABILITIES. Contract
NONR 624(14), Tech. Rep. 11, March 1966, 

2
7pp. University of Pittsburgh Graduate School of

Business, Pittsburgh, Penn. (AD 630314)

Bayesian analysis was applied to personnel predictions in comparison to traditional re-
gression procedures. The main advantage the Bayesian approach has over regression tech-
niques is freedom from the homogeneity-of-variance requirement. It was seen that when the
assumption of homogeneous variance is violated, the Bayesian method yields more accurate
predictions than the regression method. When the assumption is tenable, the Bayesian and
regression approaches yield the same results. Along with algebraic and empirical analyses,
computer simulation was used to contrast Bayesian and regression predictions of dichoto-
mous budgeting decisions from scores on intelligence tests and inventories or orientation
and personal values.
R5

28,915
Geldard, F.A. CUTANEOUS CODING OF OPTICAL SIGNALS: THE OPTOHAPT. .ercejton & Psycho-
physics, Nov. 1966, 1(), 377-381. (Princeton University, Princeton, N.J.).

Means of transmuting optical signals into cutaneous patterns are sufficiently rare to
warrant a fresh attempt at devising one. An instrument called the "optohapt" is described.
It converts printed or typed characters into tactual signals having various spatial and
temporal properties. These are impressed on 9 widely scattered bodily loci. Data on dis-
criminability of a wide range of patterns are reported, and there is proposed a promising
coding system for the instrument.
R9

28,916
Flock, H.R., Wilson, A. & Polzner, Sonja. LIGHTNESS MATCHING FOR DIFFERENT VISUAL ROUTES
THROUGH A COMPOUND SCENE. Perception & Psychophysics, Nov. 1966, (10), 382-384. (York
University, Toronto Ontario, Canada).

Left and right halves of a visual display were covered with inducing fields (IFs) of dif-
ferent lightnesses. S's monocular gaze moved over an irreversible route from a neutral Mun-
sell target to a CO series through either the left- or right-side iFs. For the 16 Ss there
were 8 different IFs, varying from light to dark. For each of 3 different gray targets Mun-
sell CO choices varied directly with the lightness of the IFs through which the gaze was
routed rather than with the lightness of the total presented display. A replication with
modifications is also reported.
R7

28,917
Kaufman, H. & Lamb, J. CHOICE REACTION AND UNEQUAL STIMULUS FREQUENCIES IN AN ABSOLUTE
JUDGMENT SITUATION. Perception & Psychophysics, Nov. 1966, 1(1), 385-387. (University of
Connecticut, Storrs, Conn. & Electric Boat Div., General Dynamics Corporation, Groton, Conn.).

Previous investigators have reported discrepant results for Ss in a choice reaction time
(CRT) situation when stimuli are not equi-probable. 60 Ss participated In an absolute judg-
ment CRT task under 3 conditions of equi-probable stimuli and 3 of unequally probable stimuli.
The results indicate that previous findings may be determined by a threshold dependent upon
the effect of unequal stimulus frequencies and the utilities of different response strategies.
R II
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28,918
Frisch, H.L. & Julesz, B. FIGURE-GROUND PERCEPTION AND RANDOM GEOMETRY. Perception&
Psy I IFslcs, Nov. 1966, f(11), 389-398. (Bell Telephone Laboratories, Inc., Murray
Hill, N.J.).

Constructs of random geometry were applied to the problem of figure-ground perception.
Random-dot Images of black and white dots with various area fractions and tesselations (square
and triangular lattices) were used as stimuli. The constructs of random geometry are corre-
lation functions of n-th order and some functionals defined on them. The only parameter
which Is Independent of the tesselation used Is the first-order correlation which Is the area
fraction. It was first conjectured and then experimentally verified that figure-ground per-
ception Is not affected by the various tesselations used. Thus, figure-ground phenomena
depend only on the area fraction of the white and black dots in the stimulus. There is a
perceptual bias for white, i.e., figure-ground reversal Is easiest at 40% white-black area
fraction. It was also experimentally shown that size-constancy prevails In figure-ground
perception, but brightness-constancy does not.
R 12

28,919
Bakan, P. & Thomas, J.O. SOURCE VARIABILITY AND RECALL OF AUDITORY MATERIAL. Pecpto
N Psychophysics, Nov. 1966, 1(1), 399-400. (Michigan State University, East Lansing, Mich.).

Recall of auditory narrative material was measured under 3 conditions of presentation.
These were a single source condition with material from one speaker, a 4 source fixed se-
quence condition with material from 4 speakers In a fixed sequence of 3-sec. lengths, and a
4 source random condition with material from 4 speakers In a random sequence of 3-sec.
lengths. Recall was better for the single source condition than for the 4 source conditions.
No significant difference was found between the fixed and random sequential presentations.
Results are discussed in terms of the attentlonal behaviors Involved In the tasks.
R6

28,920
Trimble, R. & Erlksen, C.W. "SUBLIMINAL CUES" AND THE MULLER-TYPE ILLUSION. frce tIon
& PsychophysIcs, Nov. 1966, 1(11), 401-404. (University of Illinois, Urbana, I11.).

Using the viewing box from a 2-field tachistoscope, feathers-arrows from one field were
superimposed upon line-pairs from the other field to construct the Muller-Lyer illusion. 6
Os were tested for the Illusory effects under 4 conditions of feather-arrow detectability:
a) d'-O, (no luminance); b) d'-.42; c) d'-i.00; and d) d'-3.7. The length differences of
lines of any given pair were 0 in., 1/64 in., 2/64 In., or 6/64 In. The Illusion effect was
observed when the feather-arrow d' equaled 3.7. No significant nor suggestive Illusion ef-
fects were found for the other feather-arrow detectability conditions.
R 17

28,921
Erlksen, C.W., Greenspon, T.S., Lappin, J. & Carlson, W.A. BINOCULAR SUMMATION IN THE PER-
CEPTION OF FORM AT BRIEF DURATIONS. P2erception & Psychophysics, Nov. 1966, 1(11), 415-419. 0
(University of Illinois, Urbane, II..

Visual form Identification at brief durations was studied under: a) monocular presenta-
tion; b) dichopic presentation where the same form was presented successively on noncorres-
pondIng areas: and c) dichopic presentation where the same form was presented on corres-
ponding areas simultaneously and successively. Form Identification for noncorresponding
area dichopic presentation was at the level to be expected from 2 Independent chances to
perceive. Both simultaneous and successive dichopic presentation on corresponding areas
gave Identification accuracy significantly above the level predicted by the assumption of
Independence. However, the binocular summation was not complete. When the same amount of
energy entering the visual system In a binocular presentation was given In a monocular sti-
mulation, the latter condition gave significantly better Identification.
R 14

28,922
Hodge, M.N. & Rlege, W.H. INDIVIDUAL RESPONSE PATTERNS IN BINARY CHOICE TASKS WITH NONDIS-
CRIMINABLE STIMULI.' Perception & Psychophysics, Dec. 1966, 1(12), 421-425. (University of
Georgia, Athens, Ga.).

The present experiment sought to determine whether individual Ss tend to employ repeatedly
the same response patterns in binary choice tasks containing nondiscriminable stimuli and,
if so, whether the response sequences when used to construct stimulus sequences improve the
performance of other choice tasks. Information and frequency analyses of the response
sequences of 48 Ss showed moderate consistency of patterning within a light and within a
tone task. Performance of a card task following the light and tone tasks was closely related
to the task (light or tone) from which the stimulus sequence was obtained. The frequency
analysis showed that repetition patterns were preferred by most Ss but at the expense of
alternation responses. The presentation of reinforcement in the card task did not improve
performance over that observed in the light and tone tasks.
R9

28,923
Thompson, R.W., Enter, R. & TarpIlnian, J. INTERDIGITAL TRANSFER OF KINESTHETIC AFTER-
EFFECTS. Perception & Psychophysics, Dec. 1966, 1(12), 437-438. (Ohio University, Athens,
Ohio).

Two experiments Investigated the effect of using a different finger for Inspection (I)
then Is used In making judgments on the size of a kinesthetic aftereffect (KAE). Exp. I
Investigated transfer of I stimulation of the ring finger to judgments made with the Index
finger. A control group used the Index finger for both judgments and I period. Results
Indicated significant KAE for both groups. Exp. 2 replicated Exp. 1 except the second
finger was used to test for transfer of I stimulation to judgments made with the Index fin-
ger. Results Indicated KAE for only the control group which used the index finger for both
judgments and I stimulation.
R4

III - 132



28,924
Stevens, S.S. & Greenbaum, Hilda B. REGRESSION EFFECT IN PSYCHOPHYSICAL JUDGMENT. ferp-

tion & psychoohyscs, ec. 1966, 1(12), 439-446. (Harvard University, Cambridge, Mass..).

Psychophysical judgment, like all other kinds of judgment, Involves a matching or
equating of 2 different domains. When the judgment involves the matching of values on 2
perceptual continua, the observer tends, on the average, to constrict the range of his ad-
justments on whichever variable is placed under his control. When the observer adjusts each
variable in turn, 2 different regression lines are produced. This regression effect pre-
sumably occurs whenever the results of the matching judgments yield less than a perfect
correlation. Illustrative examples are given for the continua, loudness, vibration, bright-
mess, and duration.
R 15

28,925
Shaffer, Olivia & Wallach, H. EXTENT-OF-MOTION THRESHOLDS UNDER SUBJECT-RELATIVE AND
OBJECT-RELATIVE CONDITIONS. Perception & Psychophysics, Dec. 1966, 1(12), 447-451.
(Swarthmore College, Swarthmore, Penn.).

The experiment was designed to discover the threshold extent of motion at medium speeds
amounting to 41, 82, and 164 min./sec., and to compare the perception of motion arising
from subject-relative displacement with the perception of motion arising from object-rela-

tive displacement. Extent thresholds were found while velocity was kept constant. Differ-
ent groups of 10 Ss were used for each displacement velocity, and for each S the extent
threshold was twice obtained by the method of constant stimuli, once under subject-rela-
tive and once under object-relative displacement conditions. Sensitivity to brief displace-
ments of a continuously visible target was high; average thresholds ranged from 1.0 to 4.4
min. under the various conditions employed. The thresholds were higher for subject-rela-
tive conditions and the slower displacement velocities and lower for object-relative condi-
tions and faster displacements.
R 6

28,926
McLaughlIn, S.C., Rifklm, .KI. & Webster, R.G. OCULOMOTOR ADAPTATION TO WEDGE PRISMS 

WITH

NO PART OF THE BODY SEEN. Perception & Psychophyslcs, Dec. 1966, 1(12), 452-458. (Tufts

University, Medford, Mass.).

When S looks at a visual target through prisms, adaptive shifts in reaching behavior

occur even though he sees no part of his body through the prisms. These shifts are caused

by a change in the judgment of the direction of gaze (oculomotor change), which In turn is

caused by 2 secondary prismatic effects: a) asymmetry of the visual display and b) apparent

rotation about a vertical axis of a panel or wall facing S. The "asymmetry" factor con-

tributes 22% of the total oculomotor change, and the "rotation" effect contributes the re-

maining 78%. Oculomotor change is not facilitated by eye-movement activity. The adaptive

oculomotor change induces a non-adaptive proprioception change about 1/10 as large as the

oculomotor change. These findings are capable of accounting for the previously unexplained

results reported by Wooster in 1923, and also for the current controversy about the role of

reafferent stimulation in sensory-motor adaptation.
R 23

28,927
Fiddleman, P.B. THE HUMAN FACTOR IN PROJECT SAMPLES III. Proj. CMLCD 62T31, Task

C52230lAO7901, Rep. CROLR 3328, Dec. 1965, 87pp. USA Chemical Research & Development Labs.,
Edgewood Arsenal, Md. (AD 482819)

This report is an evaluation of the individuals taking part In a large-scale chemical
field test investigating the extent of operational leakage of current Army protective masks.
A total of 103 individuals was evaluated on characteristics such as intelligence, personality

adjustment, overall military performance, education, age, and discipline records. An
attempt was made to predict which individuals would violate mask security while engaged in
field problems to the extent that they would be classified as high leakers. The expectation
was that certain Individuals, by virtue of individual personality characteristics, could be
isolated as potential leakers, whereas others (considered tobe more effective soldiers)
would show a significantly lower incidence of such mask violations. It Is concluded that:
a) Individual personality characterIstics are only partial determinants of mask performance.
b) Setting (scheduling of tests) and Interpersonal factors (leadership) seem to be relevant
to performance. c) A more meaningful evaluation of predictive validity of individual person-
ality factors can be accomplished byfising a more representative group of Ss and by control-
ling the effects of leadership and attitude by appropriate measures.

28,928
Nelson, J.H. & Griffin, G.M. UNITBO STATES NAVY PILOT-CONTROLLED LANDING PROCEDURE AND ASSO-
CIATED EQUIPMENT. Report from: "Aircraft Take-Off & Landing Specialists' Meeting, AGARD
Flight Mechanics Panel, Paris, 15-18 January 1963." AGARD Rep. 423, Jan. 1963, lSpp. Advls-
cry Group for Aeronautical Research & Development, NATO, Paris, France. (AD 426286)

The constant glide slope power approach to landing is defined as establishing the air-
plane In the desired landing condition early in the landing maneuver and maintaining this
condition to touchdown. Reasons for the U.S. Navy adopting this procedure are advanced.
The applicability of the procedure to non-carrier based fixed-wing airplanes is discussed.
Various optical and electronic devices, including an approach power compensator, which can
aid the pilot in executing the discussed procedure are fully described. The effectiveness
of each device, integral or external to the airplane, In presenting airspeed, glide slope,
line-up, bearing and range information to the pilot under VFR and IFR conditions Is de-

I neated.
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28,929
Holden, K.J. SIMULATION OF GROUND CONTROLLED APPROACHES WITH REFERENCE TO CERTAIN ACCIDENTS.
Contracts ARC 24,545, S&C 3694, GCS 312 & EP 821, Feb. 1963, 

6
0pp. Queen's University of

Belfast, Belfast, Ireland. (AD 423106)

This report deals with the simulation of ground controlled approaches and describes aninvestigation into possible defects in the system which might lead to accidents. 2 such
accidents are described and in both of these the aircraft built up long period expanding
oscillations about the glide path. This motion is then investigated by simulation techniques
and its causes determined. The trouble is found to be inherent in the technique of using
the throttle to control height and the elevator to control speed. This is demonstrated by
systematic use of the throttle in response to height errors according to various logical
schemes. It is found that, in certain circumstances, entirely logical use of the throttle
results in an oscillation of increasing amplitude no matter how successfully the pilot
controls speed with the elevators. It is concluded that *ccidents have sometimes resulted
from use of the throttle to control height. Finally, a simple device is described, which
led to a different flying technique giving much improved control of an aircraft making a
blind approach. It consisted of an auxiliary spring-loaded throttle control. Flight tests
of this device are strongly recommended.
R 10

28,930
Clarke, F.R., Becker, R.W. & Nixon, J.C. CHARACTERISTICS THAT DETERMINE SPEAKER RECOGNITION.
FINAL REPORT. Contract AF 19(K28) 3303, Proj. 2808, Task 280803, SRI Proj. 4663, ESD TR 66
636, Dec. 1966, 63pp. USAF Decision Sciences Lab., L.G. Hanscom Field, Bedford, Mass. (Smn-
ford Research institute, Menlo Park, Calif.).

Development and evaluation of 3 types of speaker-discrimination tests are discussed, In-
cluding effects of various types of signal degradation upon human speaker-recognition perfor-
mance and comparisons of various techniques for differentiating among speakers. Properties
of 3 tests--a Four-Alternative Forced-Choice Test, and ABX Test, and a Same-Different Test--
are described. Using these tests, it was found that effects of signal degradation upon
speaker discrimination performance are small in comparison with effects of the same degrada-
tion upon Intelligibility. It was found that various physical measures and psychophysical
scaling techniques provide Information appropriate for discrimination among talkers. How-
ever, none of these techniques performed as well as human observers and provided little di-
rect information regarding the characteristics used by human observers in discriminating
among talkers.
R7

28,931
Fletcher, J.L., Cairns, A.B., Collins, F.G. & Endicott, J. HIGH FREQUENCY HEARING FOLLOWING
MENINGITIS. FINAL REPORT. DA Proj. 3AO2560IA819, Task 00, Work Unit 017, USAMRL Rep. 711,
Dec. 1966, 

4
pp. USA Medical Research Lab., Fort Knox, Ky.

The high frequency hearing of 26 military persons, diagnosed as having had meningitis was
examined and compared to the high frequency hearing of a control population of the same age.
Those persons who had been categorized as seriously ill differed significantly from those
who had the disease but had not been seriously Ill. Implications of these findings for in-
dustry and for diagnosis were discussed.
R5

28,932
Sable, J. DESIGN OF RELIABILITY CENTRAL DATA MANAGEMENT SUBSYSTEM. VOLUME II. FINAL REPORT.
Contract AF 30(602) 3433, July 1965, 41pp. USAF Rome Air Development Center, Griffiss AFB,
N.Y. (Auerbach Corporation, Philadelphia, Penn.). (AD 469269)

Vol. I (HEIAS 27,601) described the functional characteristics of a reliability system
called the Reliability Central Data Management Subsystem (RCDMS). This report shows how the
design of RCDMS: a) met the specific operational objectives of the Reliability Central; b)
has drawn on the available state of the art; and c) advanced the state of automated data
management and data analysis technology. The above points are made by a comparison of RCDMS
with other major data management systems in existence or currently under development with re-
spect to: a) processing capability; b) user languages; c) file structure; d) programmer in-
terface; and e) response time.

28,933
Ora, J.P., Jr. CHARACTERISTICS OF THE VOLUNTEER FOR PSYCHOLOGICAL INVESTIGATIONS. Contract
Nonr 2149(03), Tech. Rep. 27, Nov, 1965, 46pp. Vanderbilt University, Nashville, Tens.
(AD 626753)

On the basis of the relevant experimental data, volunteering (vg) for psychological
experiments is considered as a function of background, message, and personality variables.
The important methodological distinction between volunteers and psuedo-volunteers is
stressed. A comprehensive survey and summarization of the literature suggests that the
less socio-cultural influences favor volunteering, the more volunteers will tend to be
unaware of social desirability, unconventional, neurotic, and introverted than non-volunteers.
It was concluded that an appropriate question to be asked in evaluating volunteers for
psychological investigation is not whether they are representative of the population, but
on what dimensions they are unrepresentative; and whether the particular dimensions on
which they are unrepresentative defeat the purposes of the investigation.
R 58

28,934
Fletcher, J.L. & Cairns, A.B. RECOVERY FROM IMPULSE NOISE INDUCED ACOUSTIC TRAUMA. DA Proj.
3AO25601A819, Task 00, Work Unit 017, USAMRL Rep. 686, Nov. 1966, 

4
pp. USA Medical Research

Lab., Fort Knox, Ky.

Recovery from impulse noise induced acoustic trauma was examined in soldiers stationed at
Fort Knox, Ky. Serial audiograms were obtained on the day of exposure, one day, 3 days, one
week, 2 weeks, 4 weeks, 6 weeks, 12 weeks, 4 months, 5 months, and 6 months post exposure.
Recovery from temporary threshold shifts as large as 35 dB was observed at frequencies from
500 - 2,000 cycles. At the higher frequencies shifts of magnitudes as great as 85 dB were
observed with good recovery most of the time. Our results indicate that for legal purposes 0
6 months Is a minimum waiting period necessary to substantiate permanent hearing loss. How-ever, recovery at the speech frequencies is essentially complete in about 2 weeks.
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28,935
Sinrmons, R.F. DESIGN FOR A LANGUAGE PROCESSING LABORATORY. SP Rep. 1366, Oct. 1963, 26pp.
System Development Corporation, Santa Monica, Calif.

States that the described laboratory and the theoretical framework for language synthesis
must each be broad enough to encompass a whole realm of behavior from the sensing and per-
ception of stimuli that lead to language, the production of motor (including language)
responses to languages, and the central cognitive processing that extracts meanings from
the complicated structure of language. Outlines one view of such a laboratory, its program,
its requirements and goals. Suggests that a language processing laboratory will materially
reduce the time and effort required to achieve natural language processing on computers.
Recomnends that the personnel policy should be such as to attract a fair share of the most
active researchers concerned with language, meaning and computers.

28,936
Gallo, P.S., Jr. & Levne, J.R. HUMAN FACTORS IN THE DESIGN OF AN OBSERVER'S KEYSET.
RESEARCH REPORT. Contract N123 (953) 55266A, Proj. SR 006 09 02, Task 11281 (NEL N51461),
NEL Rep. 1411, Oct. 1966, 3

6
pp. USN Electronics Lab., Bureau of Ships, San Diego, Calif.

(San Diego State College, San Diego, Calif.). (AD 645653)

Describes an investigation of the effects of changes in a number of design characteristics
and other variables on operation with keysets used to record information in binary notation
from stimulus displays that contain a maximum of 5 bits of information per stivulus. Prin-
ciple result was a demonstration of superiority in transmission and error rates of 5-key
pattern entry over 2-key sequential entry. Other variables tested were less significant.
R 7

28,937
Israel, Jean. PILOTING ERRORS AND AIRCRAFT INSTRUMENTS. RSIC Rep. 89, Oct. 1963, 1lpp. USA
Redstone Scientific Information Center, Redstone Arsenal, Ala. (Transl: Technique et Science
Aeronautiques et Spatiales, May-June 1962, 203-208). (AD 422784)

The art of flying an aircraft in its broadest sense is a process of receiving information
and transforming it Into action by means of controls operated by the crew. This report is
an anecdotal account showing how accurate information can be misused and so cause piloting
errors on hence accidents.

28,938
Pask, G. SOME COMMENTS ON THE ORGANIZATION OF MEN, MACHINES, AND CONCEPTS. Report from:
"Proceedings of American Documentation Institute Working Symposium on "Education for Informa-
tion Science," Airlie House, Virginia, 7-10 September 1965." Contract AF 61(052)640, Proj.
9769, Task 976904, AFOSR 65 2666, 1965, 21pp. USAF Office of Scientific Research, OAR, Wash-
ington, D.C. (System Research, Ltd., Richmond, England). (AU 628141)

Part I of this paper describes abstract cybernetic models for the data processing activ-
ities of organisms. In the model, an organism is regarded as reducible to minimal compon-
ents that are active control systems. Part 2 of the paper discusses relevant features of
several experiments in the field of man-machine interaction and provides data in support of
model hypotheses. The model postulates a system composed of a pair of distinct and goal-
directed individual organisms Z. and Z7 which exist in an environment E. For purposes of
data processing and problem solving aspects of ZF and Z E is a semantic environment. In
metalanguage, organism Z is described as the realization of a code for a stable, goal-dir-
acted and active control system C. The Z's learn concepts about problem solving. Admiss-
ible C's are therefore restricted to a class of hierarchically organized adaptive control
systems C =(C

0
, C',..) where the terms 0, I, ... denote levels of organization. System

structures are considered in which 0 and Z. cooperatively communicate to achieve a common
goal. Z and Z , for example, can be viewed as the user and the librarian, respectively,
in an information system, E being the content of a library. A conservation principle is
Introduced which leads to the notion of quantitative measures for the rate at which opera-
tors can be applied and the amount of work required to achieve a goal. For Z to be a stable
seIf-organizing system, the codes available to Z must all ow for continual abstraction of
classes of or methods, the level of abstraction at which essential codes are realized tend-
ing to Increase. Applicability of this model to a commonly accepted model for cellular
metabolism and control and to instructional systems is suggested.
R 54

28,939
Kiatt, D.H. THEORIES OF AURAL PHYSIOLOGY. Contract NONR 1224(22), Proj. NR 049 122, Rep. 13,
Nov. 1964, 137pp. USN Information Systems Dranch, ONR, Washington, D.C. (Comunication
Sciences Lab., University of Michigan, Ann Arbor, Mich.). (AD 610827)

In this Investigation an attempt has been made to formulate specific theories for relating
structure to behavior In several portions of the peripheral auditory system. The hypotheses
presented are based upon the anatomy and physiology of the ntamallan ear. The behavior pat-
terns Implied by the set of mathematical assumptions have been Investigated by employing homo.
morphlc physical models. An electronic analog of the cochlea and electronic models of pri-
mary and secondary auditory neurons have been designed and tested. A general purpose digital
computer was used In the design of the cochlear model and In the statistical processing of
the outputs of the electronic model neurons. the behavior of the simulated neurons has been
compared to that of the natural system as a function of various types of Input waveforms.
The results of the investigation contribute to a further understanding of the methods of In-
formation encoding and processing In the auditory system.
R 62

28,940
Gallos, P.S., Jr. THE EFFECTS OF MODES OF PRESENTATION AND LARGE REWARDS ON A PRISONERS'
DILEMMA GAME. Contract NONR 233(54), Proj. NR 171 350, Tech. Rep. 18, March 1966, 13pp.
Psychology Dept., University of California, Los Angeles, Calif. (AD 632491)

Eight male and 8 female Ss played a matrix form of the Prisoners' Dilemma game; an addi-
tional 8 male and 8 female Ss played a non-matrlx form of the game. Each S played for both
high monetary reward (maximum joint payoff of $1.00 per trial for 15 trials) and low monetary
reward (maximum joint payoff of $.10 per trial for 15 trials). Half of the Ss played first
for low reward and then for high. The order was reversed for the other half of the Ss. It
was predicted that there would be greater cooperation when the Ss were given: a) large re-
wards as compared to small; and b) non-matrix presentation as compared to matrix. The results
failed to confirm these hypotheses. In addition, there were no sex differences in style of
play nor were there significant Interactions among the 3 variables. However, the overall
level of cooperative play was considerably higher than Is usually encountered in these games,
averaglng 55%, and the usual over trials decline In the percentage of cooperation was not ob-
served. The results of the present study were compared with the results of more recent ex-
periments which manipulated the same variables, and suggestions for future research were dis-
cussed.
R 14
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28,941
Marschak, J. DECISION-MAKING. Contract NONR 233(75) Proj. 047 041, Working Paper 93, Dec.
1965, 3app. Western Management Science Institute, University of California, Los Angeles,
Calif. (AD 632524)

Descriptive decision theory Is an extension of psychology or anthropology; prescriptive
decision theory can be regarded as an extension of logic. Propositions of prescriptive the-
ory can also be regarded as possible hypotheses of descriptive theory. Accordingly, an ac-
count of experiments that test such hypotheses is used to acquaint the reader with both the
currently available empirical evidence and the main elements of current prescriptive litera-
ture. In addition, some alternative descriptive hypotheses are Introduced, especially those
of probabilistic nature; and the prescriptive materials are extended to Include a brief dis-
cussion of sequential, Informational, and exploratory strategies, and of the cost of decision.
R 37

28,942
McIntosh, B.B., Milton, J.L. & Cole, E.L. PILOT PERFORMANCE DURING EXTENDED PERIODS OF IN-
STRUMENT FLIGHT. Proj. RDO 694 34, AF TR 6725, May 1952, 

4
2pp. USAF Aero Medical Lab.,.

Wright-Patterson AFB, Ohio.

The purpose of this Investigation was to collect exploratory data on pilot performance
during extended instrument flights. Each of 3 pilots flew a C-47 aircraft for I0, 15 and
17 hrs. respectively. Equipment installed in the aircraft permitted recordings of a) amount
of time flight indicators were kept within tolerance limits; and b) continuous variation of
flight indicators and control positions. Pilots' introspections and observations by a
safety pilot were also obtained after each flight. To supplement the above measures, addi-
tion, illusion, and reading comprehension tests were given before, during and after the 10
hr. flight, pilot reaction time to a signal light was taken during the 15 hr. flight and an
alertness Indicator was operated during the 17 hr. flight. The time within tolerance results
Indicate that the pilots kept the flight indicators within the specified tolerance limits
for both precision maneuvers and straight and level flight as well after 10, 15 and 17 hrs.
of instrument flight as they did during the first hours of these flights. The results of the
graphic records also gave Indications that performance, as measured, was not a function of
time, since no decrement appeared between the first and last portions of the flight. The
Introspections of the pilots indicate that they became preoccupied with their physical dis-
comfort but they believed they could cope with a critical situation, had it appeared. The
constant level of their performance indicates they were coping satisfactorily with the
flight requirements.
R7

28,943
Rubin, S. DESIGN OF AN ENCODER, CONVERTER, AND DISPLAY DEVICE. Contract AF 33(657) 9208,
Proj. 4421, Task 442104, AS TDR 63 659, Oct. 1963, 1

6
8pp. USAF Avionics Lab., Wright-Patter

son AFB, Ohio. (American Machine & Foundry Company, Alexandria, Va.). (AD 423552)

Communication between an airborne navigational computer and the navigator requires means
for encoding decimally entered information, displaying output information, and converting be-
tween the binary notation of the computer and the decimal notation of the operator. A de-
sign is presented of a device which performs those functions. Conversion between binary and
B.C.D. notation is accomplished by a fixed-program, special-purpose computer coupled to the
navigational computer. Display devices for decimal digits are proposed based upon a small
stepping motor with opto-electronic feedback to assure that the device Is actually In the
position called for. A complete logic design is presented. Suggested construction Is of
micro-mInlature electronic blocks available now or In the near future.
R 13.

28,944
McGregor, D.M. A FLIGHT INVESTIGATION OF THE INFLUENCE ON VARIOUS LEVELS OF DIHEDRAL EFFECT
ON V/STOL AIRCRAFT DIRECTIONAL HANDLING QUALITIES. Rep. LR 412, Nov. 1964, 

4
0pp. National

Aeronautical Establishment, National Research Council, Ottawa, Ontario, Canada. (AD 461879)

An Investigation Into the influence of dihedral effect on the directional angular rate
dampings and control sensitivities required for both normal and emergency operation was
undertaken, using an airborne V/STOL simulator. The visual flight task performed by the
pilots during the evaluation Included hovering turns and a complete cirucit terminated by
a low speed, steep angle approach to touch-down. Both a simulated steady wind and syn-
thetic lateral turbulence were introduced into the simulation to represent realistic flight
conditions. As the dihedral effect was raised the normal operation boundaries moved to high-
er levels of both directional angular rate damping and control sensitivity, while the emer-
gency operation boundaries were found to be essentially insensitive to this parameter.
R8

28,,945
Jones, A.G. ANALYSIS OF THE ROSS CONTROL SYSTEM INSTALLED IN A T-33 AIRCRAFT. Contract AF
33(600) 28965, Proj. 1365, Tasks 13541 & 61922, ASRMCM TM 62 9, Sept. 1962, 16pp. USAF
Aeronautical Systems DIv,Wright-Patterson AFB, Ohio. (AD 422246.

The objective of this report is to analyze the Ross rudder-aileron interconnect system
through partial use of servo analysis techniques, as well as discuss some other aspects of
the system. The Ross Control System is a 2 part mechanical device which combines the action
of the aileron and rudder of an aircraft in an attempt to produce coordinated flight on one
hand and cross controlled flight on the other. The first is a double differential unit
which varies the ratio of rudder deflection to aileron deflection, depending upon the posi-
tion of the elevator. The second is an adjustor unit which permits variance of the rudder-
aileron ratio range.

28,946
US Federal Aviation Agency. SECOND INTERNATIONAL AVIATION R & D SYMPOSIUM ALL-WEATHER LAND-
ING SYSTEMS. Report from: "FAA International Aviation Research & Development Symposium,
Atlantic City, New Jersey, September 16-18, 1963." 1963, 1l1pp. US Systems Research & Devel-
opment Service, FAA, Washington, D.C. (Sperry-Phoenix Company, Sperry Rand Corp., Phoenix,
Ariz.). (AD 424153)

A collection of 6 papers describing research relevant to all-weather landing systems Is
presented. The papers cover: a) development of an automatic throttle system for automatic
landing application; b) a ground-based monitor system for automatic landing; c) instrument
landing system ground components for category II and III operations; d) solid state ILS re-
ceiver developments for low approach; e) the application of flight simulator techniques to
all-weather landing systems; f) modern glide slope projectors for category III instrument
landing systems.
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28,947
Palmquist, M.L. HELICOPTER RADAR NAVIGATION SYSTEM AND ENHANCEMENT DEVICES. FINAL REPORT.

Contract ARDS 510, Proj. 320 103 02N, Rep. RD 64 125, Sept. 1964, 82pp. US Systems

Research N Development Servlce, FAA, Washington, D.C. (Bendix-Paclfic Dlv., Bendix Corpor-

atlon, N. Hollywood, Calif.). (AD 612610)

Contract ARDS-510 was initiated by the Federal Aviation Agency to provide a navigational
radar system to be used in evaluating radar as a prime navigation aid for helicopter opera-
tions. The radar system developed for this program operates in the 15.4 to 15.7 gc naviga-
tion band, and uses a slotted array antenna to form an approximate cosecant squared pattern.
The direct-view storage display unit provides a bright PPI display, with range representa-
tions of 1.5, 5.0, and 15.0 miles. Information renewal rotation speed is 30 rpm; pulse
length is 0.22 psec. and beam width is 2'. Selection of video types is incorporated to
enable evaluation of the FTC, video processor, and displaying beacons. The scope of the
program was expanded to include 3 compatible ground-based beacons, and 3 passive enhancement
devices.

28,948
Page, M., Goff, C. & Palmer, J.D. THE PSYCHOLOGICAL EFFECTS OF NON-NUCLEAR WEAPONS: A BIBLI-

OGRAPHY WITH SELECTED ABSTRACTS. VOLUME I. TECHNICAL REPORT. Contract AF 08(635) 3693, Rep.

1419 4, Aug. 1964, 84pp. University of Oklahoma Research Institute, Norman, Okla.

(AD 608380)

The bibliography contained In this volume was developed as a part of an investigation of

"The Psychological Effects of Non-Nuclear Weapons for Limited War." A thorough search of

several libraries has been made and a collection and analysis of data dating from World War

ii to the present time has been undertaken. This bibliography represents only a fraction of

the material covered in the study program and Is therefore selective rather than exhaustive.

The main body of literature on the Psychological Effects of Weapons Systems Is of the anec-

dotal, journalistic and questionnaire survey type. This material is Included in Section I.

Abstracts of relevant articles are included. Section II of this bibliography includes list-

Ings of the literature pertinent to the development of an adaptive systems model to simulate

social system response to the various weapons, and to aid in the development of the Psychol-

ogical Index. This portion of the program Is an attempt to develop an adaptive systems model

for computer simulation for the psychological effects of attack. Section III contains a bib-

liography of experimental literature on psychological effects that have possible relevance to

to combat related stress.
R many

28,949
Armer, P. ATTITUDES TOWARD INTELLIGENT MACHINES. Rep. P 2114, Sept. 1960, 27pp. Mathema-
tics Div., Rand Corporation, Santa Monica, Calif.

This paper is on the examination of comments on intelligent machines taken from literature
of the U.S. and the Soviet Union. The proposition that research on intelligent machines
should be viewed merely as an attempt to push machine capabilities further out in the con-
tinuum of intelligent behavior is advanced in the hope that it will help reduce some of the
semantic difficulties frequently associated with discussions of this topic.
R about 40

28,950
Hill, E.L., Caldwell, J.G. & Grogan, W.K. DETERMINATION OF SHELTER CONFIGURATION FOR VEN-

TILATION. Contract OCD PS 64 56, WU 1235A, RTI OU 177, July 1965, 7pp, US Office of Civil

Defense, Department of Defense, Washington, D.C. (Research Triangle institute, Durham, N.C.).
(AD 62-928)

This is a summary report of a survey aimed at determining the current capabilities and

capacities of structures as shelter from radioactive fallout, and the feasibility and cost

of Improving and increasing same. Shelter specifications are indicated and the ventilation
requirement was found to cause a major problem. Data pertaining to the ventilation problem

are described and analyzed. HEIAS
R3

28,951
Budd Company. A STUDY OF PICTORIAL DATA ANALYSIS CONCEPTS AND TECHNIQUES. FINAL REPORT.
Contract AF 49(638) 1231, AFOSR 64 2529, May 1964, ll8pp. Information Sciences Center, Budd

Company, McLean, Va. (AD 609711)

The goal of the research performed on this program is the development of rules for subdiv-

iding complex pictures Into "components" analogous to those which would be reported by obser-
vers asked to describe the pictures. It was recognized at the outset of the program that a
complete model for human performance on general picture description tasks could not be formu-
lated, since such performance can depend on unquantiflable properties of the intentions and
personalities of the observers. (A discussion of the difficulties Inherent In the picture
subdivision problem Is presented In Appendix A). For this reason, the studies conducted un-
der the program have dealt with restricted cases in which Important "textural'' picture sub-
division variables could be investigated in Isolation (Appendix A). Specific experiments
herein (Appendix B) have involved "one-dimenslonal" pictorial stimuli In which the stimulus
brightness (or "density') Is constant in one direction and varies only In the other. Such
stimuli may be thought of as representing single scans across real-world (2-dimensIonal) pic-

tures; methods of generating them which were developed In the course of the program are sum-
marized In Appendix C. The use of such stimuli has made It possible to study basic textural
stimulus variables "nearly Independently' of the form and pattern variables which otherwise
make the subdivision process highly multivariate. Simple models for picture subdivisions
which are "optimal" with respect to mean brightness difference have been found to give re-
sults closely similar to observers' judgments (Appendix B).
R 50

28,952
US Office of Aviation Medicine. AVIATION MEDICAL PAPERS AND REPORTS. A BIBLIOGRAPHY.
Rep. AM 64 20, Oct, 1964, 89pp. US Office of Aviation Medicine, FAA, Washington, D.C.
(AD 613364)

This Is a bibliography of aviation medical papers and reports produced or sponsored by the
several divisions, Institutions and laboratories of FAA. The citations and abstracts are
listed by the divisions, etc. of the FAA, and all are cross indexed by subject.
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28,953
Hays, D.G., Henisz-Dostert, B, & Rapp, Marjorie L. COMPUTATIONAL LINGUISTICS: BIBLIOGRAPHY,
1965. Contract AF 49(638) 1700, NM 4986 PR, April 1966, 80pp. Rand Corporation, Santa Moni-
ca, Caiif. (AD 63095)

A bibiliography citing 700 U.S. and foreign articles, reports, and books relevant to the
fields of computational linguistics and documentation. A selective coverage of classifica-
tion theory, computation and programming, computers and hardware, non-numerical applications
of computers, and psycholinguaistics Is Included. In the area of linguistics, the editors
have taken a broad view of structural theory and semantics.

28,954
USAF Decision Sciences Laboratory. DECISION SCIENCES LABORATORY BIENNIAL PROGRESS REPORT
(TERMINAL REPORT) FOR THE PERIOD JULY 1964 THRU JUNE 1966. ESD TR 67 204, Projs, 7682,
2808, 2806 & 280111, Oct. 1966, 49pp. USAF Decision Sciences Lab., Hanseom AFB, Bedford,
Mass,

This report, covering the period July 1964 through June 1966, describes the exploratory
development work performed by the Decision Sciences Laboratory in the areas of data presen-
tation and display, communications testing, problem solving, and automated training. A
fairly extensive bibliography is included in each section. The Decision Sciences Laboratory
(DSL) is a behavioral sciences laboratory especially concerned with the behavior of man In
complex military environments involving the presentation and processing of information. It
is a laboratory whose main function is exploring, defining, and effecting the most efficient
Interaction between man and machines in military information systems. Such systems are
sophisticated computer based electronic systems which gather and process huge quantities of
data, and present Information to mliltary commanders and controllers which they then use as
aids in decision-making.
R many

28,955
Cutler-Haamher, Incorporated. HEIGHT CODE TABLES FOR USE WITH AIR TRAFFIC CONTROL RADAR
BEACON SYSTEM. Contract FAA/BRD 329, Task 6, Rep. 8893 SP I, May 1962, 40pp. IS.Aviation
Research & Development Service, FAA, Washington, D.C. (Airborne Instruments Lab., Cutler-
Hamer, Inc., Long Island, N.Y.). (AD 615818)

The Seventh Communications Division of the International Civil Aviation Organization
(ICAO) has recommended the adoption of a digital code for automatic height transmission via
the AIR TRAFFIC CONTROL RADAR BEACON SYSTEM. Salient features of the code are: a ) l0 ft.
digitizing increments; b) range from -1000 ft. to +126,750 ft; c) compatibility with
limited-capability 500-ft. incremented code; unambiguous unit-distance characteristic; e)
height transmission with respect to a fixed datum of 1013.2 millibars (29.92 in. of mercury).
The code, as recommended by ICAO, is tabulated for height increments In increasing numeric
order (Table I) and for the equivalent octal Mode 3/A reply In Increasing numeric order
(Table 2). (Asterisked replies indicate the use of the SPI position.) The "PULSE POSI-
TIONS" column lists the time-sequence assignment of the pulse-transmission reply,and the
"HEIGHT CODE POSITIONS" column gives a rearrangement of the code information in significant-
digit sequence. 500-ft. increments are extracted from the tables by omitting the C infor-
mation pulses for the appropriate integer multiple of 500-ft height.

28,956
Dunlap and Associates, Incorporated. A METHOD FOR DERIVING JOB STANDARDS FROM SYSTEM EFFEC-
TIVENESS CRITERIA. VOLUME I. METHOD DEVELOPMENT. Contract Nonr 4314(00), Dec. 1964, 120pp.
USN PsvcholoQncal Research Branch, Bureau of Naval Personnel, Washington, D.C. (Western
Operations, Dunlap & Associates, Inc., Santa Monica, Calif.). (AD 609725)

The purpose of this study centers around developing a methodology that would fulfill 2
objectives: a) derivation of specific personnel performance standards with definable rela-
tions to ultimate system effectiveness requirements; and b) determination of the effect on
system effectiveness of performance levels that deviate from established performance stand-
ards. Generally, the effort has consisted of reviewing existing methods and techniques for
relating personnel performance to system effectiveness and combining, modifying and extend-
Ing those methods and techniques as required to quantify the relation between system pro-
cesses and criteria of system effectiveness. To Insure that the method would have practical
utility and to test Its applicability empirically, It has been applied to the AN/SPS-40
radar which is an installed shipboard subsystem (see Volume II of the report). That appli-
cation demonstrated the usefulness of the method as well as Its present limitations. Dur-
ing that test application, a procedural format was developed for applying the method (see
Appendix B). The procedural format permits use of the method by skilled systems analysts
and does not require the use of advanced mathematics.
R approx. 50

28,957
BrIssey, F.L. AN EXPERIMENTAL TECHNIQUE FOR THE STUDY OF HUMAN COMMUNICATION. Contracts AF
AFOSR 62 214 & AFOSR 64 2409, Sept. 1964, 73pp. USAF Office of Scientific Research, ARDC,
Washington, D.C. (Communications Research Lab., Montana State University, Hissoula, Mont.).
(AD 609946)

This study evaluated the serial reproduction of Information through "chains" each com-
posed of 5 Ss. Group I (N=16) heard a message of high adequacy concerning an arrangement of
pegs in a simple peg-board apparatus. Each S Immediately tape-recorded from memory his ver-
sion of the model message. He then tried to reproduce the peg arrangement described In the
message. The message redorded by Ss of Group I were assigned to the Ss of Group TI who re-
corded their versions of Group I messages and then also attempted to reproduce the arrangement
of pegs. This process was continued through the fifth group. Communicative effectiveness
through the 16 chains was estimated on the basis of completion and discrimination. Completion
and discrimination were evaluated under a condition allowing the S to terminate the task at
his discretion and discrimination was evaluated for a condition requiring the S to complete
the display. Experimental conditions were employed under which It was hypothesized that the
5 groups would be equally well-informed as a function of serial reproduction. The results of
the investigation support the following tentative conclusions: a) When a receiver is free to
terminate the criterion task, display completion tends to decrease through the first 4 groups,
while discrimination drops Initially then tends to remain relatively constant through the last
4 groups; b) When a receiver Is required to complete the task, discrimination progressively
declines from a nearly maximum value for the first group to a level of best guess for the
fifth group. c) When message adqquacy is low Ss may tend to maximize completion at the ex-
pense of dlscrimination.
R 25
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28,958
Peters, G.A. & Hall, F.S. BASIC REFERENCES AND SOURCES OF INFORMATION IN HUMAN FACTORS EN-
GINEERING. Rep. RH 3398A, Nov. 1963, 5

6
pp. Rocketdyne, North American Aviation Inc.,

Canoga Park, Calif. (AD 425408)

This publication is intended to provide a comprehensive listing of the many guidance and
planning documents, technical references, and general sources of information in human factors
engineering. It contains 184 regulatory and guidance documents, 74 descriptive or illustra-
tive publications, and 176 reference and information sources. These 434 Items were selected
on the basis of frequency of use, suggested utility, and to provide entrance points to a
cross section of the related primary reference literature. The listing requires periodic up-
dating and frequent feedback from those who find it useful. A survey of'item content shows
that current human factors activities encompass a wide scope of functions. They vary to a
considerable extent between projects and organizations, and may overlap or interact with a
number of closely related functions or technical disciplines.
R Many

28,959
McKelvey, R.K. & Brown, G.S. ANALYSIS OF RUNWAY MARKING CONFIGURATIONS FOR BRIGHT DAYLIGHT
CONTACT FOG OPERATIONS. INTERIM REPORT. Proj. 430 008 OIR, Rep. RD 64 154, Nov. 1964, 76pp.
US Systems Research & Development Service, FAA, Atlantic City, N.J. (AD 618678)

Four experiments were conducted to determine the feasibility of utilizing runway marking
to provide guidance for visual transition for landing and for monitoring of runway distance
to go. The experiments were done in a visual landing simulator modified to present the field
and brightness contrast relationships characteristic of a bright daylight contact fog with a
visual range of approxlmately 1,200 ft. The results suggest that It Is feasible to provide
visual support under the specified visibility conditions with patterns compatible with the
standard narrow gauge touchdown lighting configuration. In addition, It appears possible
that these systems can be designed without marking elements in the critical centerline wear
area of the landing zone and In "double ended" versions providing distance to go information.
Future work will attempt to extend the distance indicating code to a configuration adequate
for 12,000 ft, as well as for the 7,000-ft runway used In these experiments.
R 13

28,960
Unger, A., Bernadyn, J. at al. SAMPLED-DATA ADAPTIVE FLIGHT CONTROL SYSTEM. PART I. Con-
tract AF 33(616) 8014, Proj. 8226, Task 822601, ASS TOR 63 580, Nov. 1963, 5

2
pp. USAF Fljj.gt

Dynamics Lab., Wright-Patterson AFB, Ohio. (Eclipse-Pioneer Div., Bendix Corporation, Teter-
boro, N.J.). (AD 425695)

A 
2
-axis sampled-data adaptive flight control system was built, Installed and flight

tested in an F1O2A aircraft. The system is independent of air data gain scheduling, as it
is self-adaptive and employs sampled-data techniques to achieve automatic gain control
without the use of control surface residual oscillations as stimuli. The sampled-data
adaptive system measures its own performance against model data each tenth of a second, pre-
dicts the error for each succeeding tenth of a second and generates appropriate servo com-
mands to obtain desired aircraft performance.

28,961
Hamilton, C.W., VanBuskirk, R.C., et al. FORMULATION OF SYSTEM STATUS CONTROL TECHNIQUES.
Contract AF 33(616) 7761, Proj. 8119, Task 811922, ASS TOR 63 792, Sept. 1963, 19lpp.
USAF Aero-Propulsion Lab Wright-Patterson AFB, Ohio. (Battelle Memorial Institute, Col-
umbus, Ohio). (AD 4286735

Techniques for the measurement and prediction of future system performance are described.
Failure prediction using these techniques is then accomplished based on the assignment of
tolerance limits to appropriate performance characteristics. The techniques developed In
this report can be classified into 2 parts: a) statistical failure prediction models of
general applicability; and b) measurement and prediction techniques for specific classes of
systems taking into account those properties peculiar to the class. In the first part,
techniques are derived for systems which are continuously monitored, and for systems checked
periodically. In the second part, feedback, adaptive, and redundant systems are considered.
The techniques developed are designed to be programmed into automatic checkout equipment.
Sample flow charts are given In some cases. Finally, plans for validating these techniques
in application to specified hardware systems are described.
R7

28,962

Price, H.E., Monsberger, W.D. & Ereneta, W.J. A STUDY OF POTENTIAL ROLES OF SUPERSONIC
TRANSPORT CREWS AND SOME IMPLICATIONS FOR THE FLIGHT DECK. VOLUME II. FEASIBLE AUTOMATED AND
MANUAL IMPLEMENTATION CONCEPTS FOR SST ACTIVITIES AND FUNCTIONS. Contract NAS 2 2209, NASA
CR 562, Oct. 1966, 601pp. National Aeronautics & Space Administration, Washington, D.C.
(Serendipity Associates, Chatsworth, Calif.).

This is the second volume of a 2 volume final report titled "Potential Roles of Supersonic
Transport Crews and Some Implications for the Flight Deck." Volume I Is concerned with Work-
load, Crew Roles, Flight Deck Concepts, and Conclusions. This volume is concerned with
Feasible Automated and Manual Implementation Concepts for SST Activities and Functions. It
Is published as a separate volume because of the large amount of material It contains. It
should be noted for continuity purposes that Volume I Identified 7 major activities for the
operation of an SST and this volume presents the results of the derivation of functions with-
In each activity and analysis of these functions to develop Implementation concepts. The 7
major activities from Volume I are: a) Flight management; b) Phase-oriented system checks;
c) Communication; d) Power plant operation; e) Flight control; f) Inlet nozzle configuration;
g) Navigation.
R 82
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28,963
Bennett, H.S., Burkhard, H.F. & Hennessy, J.R. MAN-MACHINE INTEGRATION - ENHANCEMENT OF

MAN'S SENSORY CHANNELS OF COMMUNICATION. Report from: "National Aerospace Electronics Con-
ference Proceedings, Dayton, Ohio, May 1966, 53-59." USA Electronics Command, Fort Monmouth

N.J.

This report briefly reviews the work and developments from several facilities In the area
of skin as a communication channel. 2 experiments were then described In which the basic
problem of reduction of current and voltage levels for adequate and acceptable electrical

stimulation of the skin was studied. 12 soldiers were utilized for measurement of thresholds
of sensation and pain with 3 types of electrodes. The data, Involving approximately 7500
observations, Indicated that cutaneous communications could serve as a primary communications
channel. Also cutaneous communications could serve to reinforce other communications systems,
One or two orders of magnitude reduction over previously reported data on required current

and power levels for adequate electrocuteneous stimulation indicate that practical, man-por-

table systems are feasible. The large range of current between sensation and pain; and the

relatively small variability of sensation thresholds among Ss, Indicate that the cutaneous
communication components will need only simple controls for adjustment from Individual to
Individual.

28,964
David W. Young & Associates, Inc. HIGH SPEED, RASTER SCANNING, HIGH RESOLUTION, RADAR SENSOR
FOR VERTICAL DISPLAY. Contract Nonr 4032(00), Jan. 1964, 42pp. David W. Young & Associates,
.Inc., Canoga Park, Calif. (AD 435558)

The radar system concept described here, when Instrumented and Ins tailed in a helicopter
or fixed wing aircraft, Is Intended to fully enable a pilot to perform a blind landing dur-
hg Inclement weather without aid or assistance of any kind from ground installations, and
further, to be capable of both manual and automatic terrain following. Apparently, all
this Is to be possible with a simple, light-weight radar system. The antennas are the key
elements In the system and are fairly long, but their width and depth is very small. The
system Is a high speed, raster scanning, high resolution radar used with a vertical display,
The result is similar to television with range measurement capability. There are 2 antennas,
each mounted approximately perpendicular to one another. One antenna Is located In the
plane of lift (horizontal) and the other In the plane of the longitudinal axis of the volume
required for the man (vertical) and Incidentally associated with lateral aircraft stability
(rudder, dihedral, etc.). A transparent windshield display Is Introduced to allow correla-
tion or comparison of human optical sensing and microwave (radar) sensing. A photograph
of one manually scanned radar raster of "Stony Point", Chatsworth, California, is included
along with a radar presentation of a runway. It Is attempted to indicate what a complete
raster scanning radar would actually provide in an end result. Many illustrations are In-
cluded which define the radar design concept as well as the detailed workings of subcompon-
ant parts of the radar. A set of references Is Included which provides greater design de-
tail. Several of the references have not been generally available and are now on file with
the Office of Naval Research.
R 20

28,965
USN Research Laboratory. THE SHOCK AND VIBRATION BULLETIN. BULLETIN 35. PART 5. Feb. 1966,
32

8
pp. USN Research Lab., ONR, Washington, D.C. (AD 631234)

This bulletin contains papers In 2 general areas: transportation and shock and vibration
isolation. In the section on transportation all major modes from railroad through space-
craft are represented. The second section evaluates various techniques of attenuation.
R many

28,966
Jackson, D.H., Oberman, A., Mitchell, R.E. r Grayblel, A. FACTORS CONTRIBUTING TO THE BAL-
LISTOCARDIOGRAPHIC WAVE FORM IN HEALTHY MIDDLE AGED MALES. Contract NASA Order R 136, BuMed.
Proj. MF022.03.02 5007.12, NAMI Rep. 966, Rep. 12, May 1966, 37pp. USN Aerospace Medical
Institute, NAMC, Pensacola, Fla.

Extensive use of the ballstocardlogram (BCG) as a sensitive screening device for heart
disease, through assessment of myocardial efficiency, has never materialized. Although many
criteria for the diagnosis of heart disease have evolved,'considerable overlap between nor-
mals and abnormals has limited their usefulness. A greater knowledge of biologic factors
Influencing the ballIstocardlographic wave form might facilitate progress In this area.
Ballistocardiograms were recorded on a large group of healthy men, 42 to 54 years of age.
Various anthropometrlc, laboratory, and personal history factors were studied to determine
how they related to the BCG wave form. Wave amplitudes and durations were Influenced by the
factors more than has previously been recognized. It appears that, until the factors and
their interrelationships are more precisely evaluated, the strictly quantitative use of BCG
standards derived from groups to determine such things as stroke volume, among others, must
be regarded with caution. The results seem to indicate that serial BCG's will be necessary
for complete evaluation of an Individual's cardiovascular status.
R 24

28,967
Hanes, R.M. & Hansen, K.B. LEARNING CURVES FOR COLOR IDENTIFICATION. Nov. 1960, 

6
pp. Ap-

plied Physics Lab., Johns Hopkins University, Silvers Spring, Md. (AD 627400)

Os can learn to identify 65 different color chips with less than 5% error In 40 to 55
hours of study when the chips are presented singly. With the stimulus materials used in
this study (chips from the Munsell Student Set), 2 different distributions of the chips
within the set produced essentially equivalent results. Presentation of more than I chip
simultaneously, after prolonged study with single-chip presentation, has little effect on
some Os but seems to make the identification problem much more difficult for others.
RI

28,968
Bonnell, M., Carr, W. & Lauer, C. ACRONYMS. Dec. 1965, 75pp. McDonnell Aircraft Corpora-
tion, St. Louis, Mo. (AD 625208)

The purpose of this list Is to provide a current list of acronyms and abbreviations that
are being used in the McDonnell Aircraft Technical Library. This list contains the acronym,
Its meaning, and source from which It was originated.
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28,969
Snodgrass, Joan G., Luce, R.D. & Galanter, E. SOME EXPERIMENTS ON SIMPLE AND CHOICE REACTION
TIME. Contract NONR 477(34), Rep. PRP 26N, Aug. 1966, 43pp. USN Office of Naval Research,
Department of the Navy, Washington, D.C. (New York University, New York, N.Y.).

The concern here Is with 4 problems about simple and choice reaction time (RT). First,In Exp. I and 2, the role of time estimation In the manipulation of responses In simple reac-
tion time experiments was examined by means of payoffs and Information feedback. Second, In
Exp. 3, It was asked whether the changes In the shape and location of choice RT distributions
as compared with simple ones are due primarily to the Increase In the number of signals, In
the number of responses, or in some more basic difference between the 2 tasks. Third, in
Exp. 4, the relation between RT and signal presentation probability In choice situations was
Investigated. And, finally, using all of the empirical distributions obtained In Exp. 2, 3,
and 4, an attempt was made to see If any of several theoretical distributions appear to give
a satisfactory description of the data.
R 21

28,970
Watters, D.L., Rollins, W.F., Frey, R.B. a Cavonlus, C.R. FLIGHT ANALYSIS OF APPROACH AND
LANDING GUIDANCE ELEMENTS OF HELIPORT LIGHTING PATTERNS. FINAL REPORT. Contract FAA/BRD 401,
Proj. 424 2R, HSR RR 64/7 MkX, Rep. RD 64 93, June 1964, 150pp. US Systems Research & Devel-
opment Service, FAA, Washington, D.C. (Human Science Research, Inc., Mciean, Va.).
(AD 608050)

This report presents the flight phase of a series of tasks directed at the development of
preliminary design criteria for approach and landing guidance elements of a heliport lighting
configuration. Helicopter pilots flew approaches to 8 experimental lighting and marking
patterns. The patterns included a brightly colored panel presented during daylight approach-
es and 7 night patterns consisting of a single touchdown light or pairs of lights spaced 5,
15, or 80 ft. apart oriented along the flight path or transverse to the flight path, 72
measures of aircraft position, aircraft attitude and pilot control movement were analyzed
In order to Identify measures sensitive to changes in lighting configuration, but insensitive
to Individual pilot technique. Those measures which successfully discriminated among differ-
ent lighting conditions were measures of deviation from a generally accepted standard (e.g.,
a straight flight path during approach) as opposed to measures which reflect Individual
pilot technique. The vast majority of the recorded measures (particularly pilot control
movement) reflected inter-pilot differences in technique, since Individual pilots display
great consistency when repeating the same pattern. Recommendations include Investigation of
lighting configurations which give the pilot Immediate and unambiguous Information when he
deviates from a desired flight path, e.g., a system similar In concept to the fixed wing
mirror system. Other recommendations concern suggestions for planning, conducting, and
processing performance data.
R 26

28,971
Marks, M.R. & Taylor, N.D. FORECASTING ELECTRONIC MAINTENANCE SKILL LEVELS FOR NEW DEVELOP-
MENTS IN THE NAVY. FINAL REPORT. Contract NONR 3861(00), Rep. 63 1 Oct. 1963, 165pp. USN
New Developments Research Branch, Bureau of Naval Personnel, Washington, D.C. (Matrix Corp-
oration, Arlington, Va.). (AD 425719)

The purpose of the present study was the development of a task-description and skll-level-
estimate technique that would represent an Improvement over existing practices. The essential
notion behind the study was to build such a technique around a standard catalogue of tasks.
If such a standard catalogue or list could be developed--one which would be applicable to all
present of future systems--the process of task analysis could be made more uniform and, hence
more reliable. Further, If a technique could be developed to standardize also the method for
assigning skill levels to tasks, Improvement could be almost guaranteed. This report de-
scribes the progress made to date In the development of the standard list (master list) end
the skill-level-estlmate technique. Further, It will indicate the way in which these may be
applied to new developments. Finally, certain auxiliary benefits of the technique will be
described. This report Is divided Into 2 parts. The first part Is the Management Report.
In It Is described the general rationale of the study, the way In which the materials were de-
veloped, and the data collected. The results are then presented In what Is hoped to be a re-
latively nontechnical form. Conclusions are drawn, and recommendations for further study are
made. The second part of the report Is a set of Technical Appendices, Appendix I Is a re-
production of the form used for collecting the data reported In this study. The second ap-
pendix presents the statistical analysis. The third appendix contains an expansion of mater-
lei summarized at one point In the Management Report.
R3

28,972
Weiner, M.G. (Chm.). FIRST CONGRESS ON THE INFORMATION SYSTEM SCIENCES. SESSION II. INFOR-
MATION ASPECTS OF MILITARY COMMAND ORGANIZATION. Contract AF33(600) 39852, ProJ. 704, Ego
TER 63 474 2, MITRE SS 2, Oct. 1963, 

2
4pp. USAF Electronic Systems Div., Hanscom AFB, Mass.

(Mitre Corporation, Bedford, Mass.) (As 422459)

The problem of how the present and projected information technology developments can
help the military commander Is discussed. A review Is made of the developments required In
the past and In recent years, many of which came as a result of growth In weapons technology.
The concepts of war held by leaders In the '50's are analyzed and the Information systems
requirements resulting from their outlook are covered. Changes in concepts In the '60's
and their effects on Information technology and on systems of the future are outlined and
discussed. Although enthusiasm for highly automated and expensive systems was high a few
years ago, such systems are now looked upon with caution and misgiving, However, It Is
suggested that the use of more advanced technology Into the command process can promote
flexibility and adaptiveness.

28,973
Sinclair, R.S. AN ANALYSIS OF DIRECTIONAL VIEWING SCREENS: A COMPARISON TO A MATTE-WHITE
SURFACE. DA Subtask IP6 22001 A 055 03 05, Tech. Rep. ECOM 2500, Sept. 1964, l4pp. USA
Electronics Labs., Fort Monmouth, N.J. (AD 609034)

Screens used for viewing projected Images have been analyzed to consider the effect on
brightness as a function of viewing angle caused by making the screen directional In Its re-
flective properties. In each case the screen Is compared to a matte-white surface. This
surface has the property of brightness being a constant at all viewing angles. 3 screens are
considered: a beaded screen and 2 hypothetical screens. The beaded screen Is the most direc-
tional screen commercially available.
R3
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28,974
Shaw, C.J. THE COMPUTER AND THE PROMISE OF AUTOMATION. Report from: "Meeting of Southern
California Occupational Therapy Association, September 15, 1964." Rep,. SP 1751/000/01,
Sept. 1964, i4pp. System Development Corporation, Santa Monica, Calif. (AD 608575)

Briefly reviews the history of automation. Describes the computer as a machine for pro-
cessing information. Outlines several computer programs such as SYNTHEX, HELP, STUDENT and
others. Discusses the computer In terms of the job opportunities It ends and creates. Sug-
gests areas in which there is work to be done.
R8

28,975
Terry, R.A. & Rasmussen, Elizabeth A. HUMAN FACTORS LITERATURE RELEVANT TO CIVIL AVIATION:
A GUIDE FOR MANAGEMENT AND DESIGN ENGINEERS. FINAL TECHNICAL REPORT, Contracts> OMRF 930 &
FAA 6AC 38891, Aug. 1966, 71pp. US Civil Aeromedical Research Institute FAA, Oklahoma
City, Okla. (Oklahoma Medical Research Foundation, Oklahoma City, Okla.).

This Is a selective bibliography covering the following topics: a) General References;
b) Human Factors Methods: systems design; maintainabIlity; use of simulators and computers In
man-machine studies; c) Accident Investigation: Incident analysis; d) Crash Safety: emergency
evacuation and survival; restraint systems; decelerative forces; e) Anthropometry and Cabin
Design: blomechanics; doors; seats; personal equipment; f) Equipment Design: panels; displays;:
Instrument; workspace layout; g) Control System Dynamics: simulation; tracking; h) Visual
Factors In Air Navigation and Ground Control: radar; conspiculty; approach lighting; i) Air-
space Utilization: navigation; SST profiles; automatic landing--adaptive control; J) Air
Traffic Control Systems Operation; k) Personnel Factors: selection and training; 1) Skilled
Performance: fatigue; stress; work schedules; biological rhythms; communication networks;
speech and hearing; Information processing; computer storage and retrieval; m) Environmental
Factors: lighting; noise; temperature; ventilation; climate; n) Acceleration & Vibration:
disorientation (vertigo); o) Altitude Physiology; p) Toxicology: fuels; dusts; sprays; radi"-
tion; ozone; q) Aircrew and Passenger Comfort and Health: preventive medicine; drugs; diet;
ag Inq.

28,976
Heison, H. PERCEPTION. Contract Nonr 3634(01), Tech. Rep. 28, May 1965, 75pp. Psychology
Dept._ Kansas State University, Manhattan, Kan. (AD 464228)

We conclude this chapter by noting that perception now embraces phenomena ranging from
simple sensory processes to complex, patterned formations having cognitive and affective
components. Modern advances in neurophysiology have shown that perception involves more
than central elaboration of afferent impulses terminating in the brain; rather, it is the
product of afferent-central-efferent interactions in which centrifugal as well as centri-
petal impulses determine what is focal, what Is background, or is entirely excluded from
notice. On the phenomenological side, new attributes and qualities have been discovered in
the various sense modalities and new sources of stimulation have been found to account for
many of them. Phenomena of adaptation, contrast, assimilation, constancy, and satiation or
figural aftereffects were shown to be products of a single underlying process that is essen-
tially adaptive in nature. A quantitative theory involving interaction or pooling in both
space and time and across as well as within sense modalities has been found to provide an
operational approach to problems of perception. Among the more important problems being
Investigated within this framework are the extent and limits of the pooling process. The
solution to many problems, such as effects of anchoring stimuli and what is or is not rele-
vant in judging classes of stimuli lies in further exploration of pooling processes.
R many

28, / /

Gray, Florence E. & Elison, D.0. (Proj. Dir.). THE VALIDITY OF TIME-ON-TARGET (CLOCK) SCORES
AS AN ESTIMATE OF TRACKING ERROR MAGNITUDE. Contract W33 038 ac 13968, Rep. 6, May 1947,
l4pp. USAF Aero Medical Lab., Wright-Patterson AFB, Ohio. (Psychology Dept., Indiana Uni-
versity, Bloomington, Ind.).

Time-on-target scores and mean error scores were obtained simultaneously during tracking
of single dimension constant rate courses. Correlations between the 2 types of score varied
with: a) target speed; and b) sensitivity of the time-on-target system. Since no single set-
ting of on-target limits provides a maxmal correspondence between the 2 types of score over
a wide range of target speeds, It is suggested that an Integrated error score be used when
accurate measurement of error magnitude Is required on variable rate target courses. If It
Is necessary to substitute time-on-target scoring, the best estimate of error magnitude is
obtained when the on-target limits: a) arc set approximately equal to the mean error magni-
tude; and b) record the tracking as "on-target" between approximately 50% and 80% of the tot-
al tracking time. In general the correlation between time-on-target scores and mean error
scores Is reduced more by increasing than by decreasing the on-target scoring limits.

28,978
Cheatham, T.E., Jr. (Chm.). FIRST CONGRESS ON THE INFORMATION SYSTEM SCIENCES. SESSION-12.
PROGRAMMING INFORMATION PROCESSING AUTOMATA. SOME OBSERVATIONS ON THE DEVELOPMENT OF LARGE
PROGRAMS. HARDWARE/SOFTIWARE INTERACTION. Report from: "First Congress on the Information
System Sciences, Homestead, Hot Springs, Virginia, November 19-20, 1962." Contract AF33(600)
39852, ProJ. 704, ESD TDR 63 474 12, Rep. MITRE SS 12, Oct. 1963, 67pp. USAF Directorate of
System Desiqn, L.G. Hanscom Field, Bedford, Mass. (Mitre Corporation, Bedford, Mass.).

This report contains 2 preliminary manuscripts for consideration by participants In the
First Congress on the Information System Sciences: some observations on the development of
large programs and hardware/software interaction,

28,979
Ryabchlkov, Ye., Loglnov, V. & Salmonov, L. BIOLOGICAL DATA ON THE SPACE FLIGHTS OF A.
NIKOLAYEVICH AND P. POPOVICH. (SUPPLEMENT: TRAINING OF COSMONAUTS). AID WA 22, AID Rep. 62
157, Express Rep. 7, TT65 64058, Sept. 1962, 

4
pp. US Aerospace Information DIv., Library

of Congress, Washington, D.C. (AD 621807)

Several aspects of the cosmonauts
1
training program are described briefly, together with

some of the simulation devices and techniques.
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28,90
Hutton, R.S. KINESTHETIC AFTEREFFECT, A MEASURE OF KINESTHETIC AWARENESS. Percent. not.
Skills, Dec. 1966, Da(3), Part 2, 1165-1166. (University of California, Los Angeles, Calif.).

It was hypothesized that scores on similar tests for kinesthetic awareness (A) and
kinesthetic aftereffects (KAE) should correlate negatively. 57 male university students
were administered tasks designed to measure KA and KAE. Low Inter-test Pearsonlancorrela-
tlon coefficients indicated negligible relationships between the 2 tasks. Further investiga-
tion is suggested since the correlation values fell in the posited direction.
R5

28,981
Plath, W.J. MULTIPLE-PATH SYNTACTIC ANALYSIS OF RUSSIAN. (Ph.D. Dissertation). Rep.
NSF 12, June 1963, 365pp. Computation Lab., Harvard University, Cambridge, Mass. (AD 419967)

A new system for the automatic syntactic analysis of Russian sentences is described in
this thesis. The approach employed in the system, an extension of the method of predictive
syntactic analysis, makes possible the production of multiple analyses of syntactically am-
biguous sentences, as well as a more reliable treatment of sentences which are not syntac-
tically ambiguous. Analyses are obtained through the systematic application of a set of
rules, called a grammar table, which constitutes a description of syntactic structures that
can occur in Russian. The system incorporates a special-purpose language of grammatical
indices; this language not only serves to express agreement and government relationships In
the grammar table, but also makes the treatment of such relationships by the analysis program
much easier.
R many scattered

28,982
National Aeronautics & Space Administration. SECOND ANNUAL NASA-UNIVERSITY CONFERENCE ON

MANUAL CONTROL, MASSACHUSETTS INSTITUTE OF TECHNOLOGY, CAMBRIDGE, MASSACHUSETTS, FEBRUARY
28-MARCH 2, 1966. NASA SP 128, 1966, 417pp. National Aeronautics & Space Administration,
Washington, D.C.

This volume contains the proceedings of the Second Annual NASA-University Conference on
Manual Control held February 28 to March 2, 1966, at Cambridge, Massachusetts. The program
was divided Into the following 9 sessions: discrete and continuous models, adaptive control,

Information theory, multivarlable control, display, motion and stress, applications, optimal
control, and analysis and design methods. Both formal and informal presentations were made.
All of the formal and some of the informal papers are included In this volume. The session
on applications contained only Informal presentations, and It is not Included in these pro-
ceedings although the major points of that session are reviewed in the numary.
R many scattered

28,983
Pew, R.W., Duffendack, J.C. & Fensch, L.K. SUMMARY OF SINE-WAVE TRACKING STUDIES. Report
from: "Second Annual NASA-University Conference on Manual Control, Massachusetts Institute
of Technology, Cambridge, Mass., Feb. 28-March 2, 1966." NASA SP 128, 1966, 15-24, Nation-
al Aeronautics & Space Administration, Washington, D.C. (University of Michigan, Ann Arbor,
Mich.).

The highlights of a study of sine-wave tracking are reported which Illustrate the extent
to which the predictability of the input and of the control device dynamics can be utilized
with extended practice. Analysis of the error power spectra establishes the presence of a
stable source of noise power In the operator's output that has implications for deriving mod-
els of manual tracking performance. It was hoped that further analysis of the effects of ex-
tended practice on tracking of sine waves would provide Insight into the process of acquisi-
tion of skilled performance. Since the normalized power spectra do not change substantially
with practice, It can only be concluded that much of what is learned Is concerned with Im-
proved utilization of the predictability of the signals and system dynamics to which the op-
eratorIs exposed. However, this study has revealed an underlying processing limitation that
restricts the ultimate accuracy of tracking performance that can be achieved.
R9

28,984
Bekey, G.A. t Angel, E.S. ASYNCHRONOUS FINITE STATE MODELS OF MANUAL CONTROL SYSTEMS. Re-
port from: "Second Annual NASA-University Conference on Manual Control, Massachusetts Instl-
tute of Technology, Cambridge, Mass., Feb. 28-March 2, 1966." NASA SP 128, 1966, 25-37. Na-
tional Aeronautics & Space Administration, Washington, D.C. (University of Southern Califor-
nia, Los Angeles, Calif.).

The mathematical models most commonly used to represent human operator behavior In man-

ual control systems are based on the assumption that the operator observes and makes use of

a continuum of Input states. In contrast to those approaches, this paper Is based on the

assumption that the operator quantizes his input and output Into a limited number of states

and that data processing Is performed on asynchronous samples of this coarsely quantized In-
put; that Is, the human operator behaves as a finite-state machine. A hybrid output element
or hybrid actuator Is used to achieve a continous variation of output position. [in order to

provide for the generation of timed output waveforms In manual tracking, the paper shows that
the concept of the hybrid actuator also provides a bridge between binary decisions and con-
tinuous time. The application of standard logical design techniques to the synthesis and

minimization of the resulting mathematical models Is discussed. It Is shown that for the

particular case of compensatory control of a pure inertia plant, a human controller model can

be synthesized by using only threshold gates, flip-flops, gates, and hybrid actuators. The

paper concludes with a discussion of proposed research In further applications of finite-
state machine theory to manual control.
R 10
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28,985
McRuer, D. SOME NEUROMUSCULAR SUBSYSTEM DYNAMICS. Report from: "Second Annual NASA-Univer-
sity Conference on Manual Control, Massachusetts Institute of Technology, Cambridge, Mass.,
Feb. 28-March 2, 1966." NASA SP 128, 1966, 39-43. National Aeronautics & Space Admnstra-
tion, Washington, D.C. (Systems Technology, Inc., Inglewood, Calif.).

The neuromuscular actuation properties of the human operator have always been considered
to be an essential element in the operator's dynamic characteristics. In the past, however,
the available data for systems with random-appearing inputs have permitted the description of
neuromuscular system only as a low-frequency approximation to higher frequency dynamics.
Typical approximations have included a lag or a pure time delay. Recently, refined data of
low variability and large dynamic range have become available. These provide the basis for
better neuromuscular system descriptions and a greater scope in model-building activities.
The 2 reasons for interest In more refined neuromuscular system data and descriptions are as

follows: a) Practical ramifications of neuromuscular dynamics In manual control systems; b)
Implications of these data on the structural organization of the neurological apparatus which
make up the neuromuscular system. The single simple example discussed In this paper bears on
both of these points.
R2

28,986
Elkind, J.i. & Miller, D.C. PROCESS OF ADAPTATION BY THE HUMAN CONTROLLER. Report from:
"Second Annual NASA-University Conference on Manual Control, Massachusetts Institute of
Technonogy, Cambridge, Mass., Feb. 28-March 2, 1966." NASA SP 128, 1966, 47-63. National
Aeronautics & Space Administration, Washington, D.C. (Bolt Beranek & Newman, Inc., Cambridge,
Mass.).

This paper Is a model for 3 phases of the process by which the human controller adapts to
changes In dynamics--detection, Identification, and modification. The key features of the
model are: a) an Internal, adjustable model for the plant dynamics; b) a threshold detector
which operates upon the difference between the observed change In error rate due to control
movement and that predicted by the Internal model; c) a decision tree that Identifies the
change In dynamics by determining In a sequential manner what modifications to the Internal
model are necessary in order that the observed error rate and the predicted error rate cor-
respond; and d) a switching tree that allows for rapid and sequential changes In human con-
troller characteristics as determined by the identification procedure. The detection and
identification models have been found to predict accurately the time at which the human con-
troller will detect a change In plant. Most of the verification data are for plants of the
form Y=K/s. However, application of the model to a few more complex plants has also been
successful. The model predicts the kind of dependence of Identification time upon such
factors as plant change uncertainty and plant change complexity that has been observed in
previously reported experiments. The mode switching adjustment model has been verified by
analysis of the adjustment process of well-trained controllers who show very rapid changes in
characteristics once they have detected a change In plant dynamics.
R 12

28 987
Weir, D.H. & Phatak, A.V. MODEL OF HUMAN-OPERATOR RESPONSE TO STEP TRANSITIONS IN CONTROLLED
ELEMENT DYNAMICS. Report from: "Second Annual NASA-University Conference on Manual Control,
Massachusetts Institute of Technology, Cambridge, Mass., Feb. 28-March 2, 1966." NASA SP
128, 1966, 65-83. National Aeronautics & Space Administration, Washington, D.C. (Systems
Technology, Inc., Ingiewood, Calif.).

A critical control problem Involving the vehicle/controlled-element system results from
a step transition (sudden change) in the controlled element. Practical examples Include
failure of a manned aircraft stability augmenter, or the large changes in center of gravity
which might occur during staging in the manual control of boost. This paper summarizes the
derivation of an analytical model useful In predicting operator transition response. Exten-
sive use Is made of experimental data from a variety of sources. Other topics, such as de-
tection criteria and the effects of learning, alerting, and uncertainty about the new dynam-
its, are Included by reference only.
R 16

28,988
Gould, E.E. & Fu, K.S. ADAPTIVE MODEL OF THE HUMAN OPERATOR IN A TIME-VARYING CONTROL TASK.

Report from: "Second Annual NASA-University Conference on Manual Control, Massachusetts Instl.

tute of Technology, Cambridge, Mass., Feb. 28-March 2, 1966." NASA SP 128, 1966, 85-97.

National Aeronautics & Space Administration, Washington, D.C. (Purdue University, Lafayette,

nd.).

This paper presents a model for the human operator engaged in I-dimensional, compensatory,
visual-manual tracking. instead of a lumped Input-output model, the human operator is con-
sidered as a system consisting of an input device (visual stimulus), an adaptive controller
(central nervous system), and an actuator (arm and muscle mechanism). The main concern of
this paper Is modeling the strategy of the adaptive controller section. Pattern recognition
techniques, which usually attempt to mitmck human behavior, are used In the model to Identify
the type of plant being controlled. This basis for a model Is then augmented by more conven-
tional techniques to more closely approximate human behavior. The model has been simulated
and is presently undergoing extensive tests.
R 15
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28,989
Li, Y.T. MAN IN AN ADAPTIVE AND MULTILOOP CONTROL SYSTEM. Report from::"Second Annual
NASA-UnIversity Conference on Manual Control, Massachusetts Institute of Technology, Cam-
bridge, Mass., Feb. 28-March 2, 1966," NASA SP 128, 1966, 99-105. National Aeronautics 
S ace Administration, Washington, D.C. (Massachusetts Institute of Technology, Cambridge,
Mass.

In considering difficulties involved In the control of a multiloop system--such as that of
providing effective visual contact displays, the complications involved in providing other
forms of displays, all the computation needed to decouple the intercoupled output-input re-
lationships of a multiloop system, the compensation of the higher order dynamics, and the
computation of the performance index for the adaptive control loop--it would appear that hu-
mans have very little place in the control of this type of system. Indeed, I primary advan-
tage of the human is his visual perception of natural surroundings. But the other equally
important aspect of the human operator is his ability to make impromptu adaptive control un-
der situations which were unexpected by the systems designer or too complicated to be in-
cluded in the system design. The importance of the human operator is illustrated by the nu-
merous accident aversions handled by experienced pilots or drivers. In such a situation, he
is powerless unless he has the primary control. For this reason manual operation should be
employed in a primary control loop of the dominating vehicle output for the critical phase
of operation. Automatic devices may be used to bypass the pilot for load relieving purposes.
By this reasoning, in a multilooped vehicle control system, man should be burdened only with
those functions for which his attention is needed under adverse operating conditions. For
this purpose, both the system design and operator training should put emphasis on the effect-
iveness of the operator's function of facing all unforeseeable emergencies In the control
loop.

28,990
Wierwille, W.W. & Gagne, G.A. TIME VARYING AND NONLINEAR MODELS OF HUMAN OPERATOR DYNAMICS.
Report from: "Second Annual NASA-University Conference on Manual Control, Massachusetts In-
stitute of Technology, Cambridge, Mass., Feb. 28-March 2, 1966." NASA SP 128, 1966, 107-l08.
National Aeronautics & Space Administration, Washington, D.C. (Aeronautical Lab., Cornell
University, Ithaca, N.Y.).

The application of a deterministic theory for characterizing or modeling the dynamics of
a human operator in a manual control system is described. In the study, linear time-varying,
nonlinear time-varying, and nonlinear constant-coefficient models of the human operator's
dynamics were obtained for I- and 

2
-axls tracking tasks. The displays In the experiment In-

cluded I- and 2-axis compensatory (single spot) displays, an artificial horizon, separate
panel meters, and separate panel meters with workload meter. The accuracy for these new
models for the various tracking tasks was discussed in detail. In addition, new Information
about time variability and nonlinearity of the human operator, obtained by studying the mo-
dels and the manual control system signals, Is presented.

28#991
Wempe, T. & Baty, 0. USEFULNESS OF TPANSINFORMATION AS A MEASURE OF HUMAN TRACKING PERFOR-
MANCE. Report from: "Second Annual NASA-University Conference on Manual Control, Massachu-
setts Institute of Technology, Cambridge, Mass., Feb. 28- March 2, 1966." NASA SP 128, 1966,
111-129. National Aeronautics & Sace Admnlistration, Washington, D.C. (Ames Research Cen-
ter, NASA, Muffect Field, CalIf.).

This study was conducted to determine the applicability of information theory concepts to
human tracking tasks. Data for I S's tracking performance were analyzed for various band-
widths of the forcing function. The task was to track a filtered gausslan Input, displayed
on a cathode ray tube, by operating a controller wIth fixed-gain dynamics. This paper first
examines different ways of applying Information theory concepts to this tracking task as re-
lated to definitions of signal and noise. Then, describing functions and measures of Infor-
matlon processing rates were determined for the experimental data. This provided material to
examine measures of transinformaton rates along with relative tracking error for the same
task. Finally, the concept of human capacity as related to this simple tracking task was
Investigated.
R 32

28,992
Gainer, P.A. MEASURED INFORMATION CAPACITY AS A PERFORMANCE INDEX IN MANUAL TRACKING TASKS.
Report from: "Second Annual NASA-University Conference on Manual Control, Massachusetts In-
stitute of Technology, Cambridge, Mass., Feb. 28-March 2, 1966." NASA SP 128, 1966, 131-139.
National Aeronautics & Sace Administration, Washington, D.C. (Langley Research Center, NAS,
Langley Field, Va.).

Two applications of the concepts of Information theory to the assessment of human perfor-
mance in compensatory tracking tasks are presented. One analyzes the input and output of the
whole system, treating as noise any part of the output that Is not correlated to the Input
through a linear dynamic system. The second application considers only the tracking error
signal and the filtering operations that must be performed on it. Although the second ap-
proach Is rather crudely approximated, It shows that the human operator may logically use hs
Information capacity in ways which are not made apparent by linear analysis of throughput.
Until more Is learned of the internal dynamics of the human operator, there Is little hope
for the discovery of a single performance Index for evaluation of control and display sys-
tems.
R2
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28,993
Todoslev, E.P., Rose, R.E. & Summers, L.G. HUMAN PERFORMANCE IN SINGLE- AND TWO-AXIS TRACK-
ING SYSTEMS. Report from: "Second Annual NASA-University Conference on Manual Control,
Massachusetts Institute of Technology, Cambridge, Mass., Feb. 28-March 2, 1966." NASA SP
128, 1966, 143-158. National Aeronautics & Space Administration, Washington, D.C. (TRW 0
Systems, Thompson Ramo Wooldridge, Redondo Beach, CalIf.).

A compensatory tracking experiment was performed on single and uncoupled 2-axis tracking
systems to determine the effects of training and task difficulty on the parameters of a
describing function model of the human operator. The plant dynamics were Identical in both
the single-axis system and the synnetrical 2-axis system. Second-order dynamics consisting
of a pure integration and first-order lag were used. Task difficulty was varied by changing
the magnitude of the lag time constant and the frequency bandwidth of the Input disturbance.
Linear second-order describing functions, obtaiped by a model matching technique, were used
to model the operator's performance. Analysis of system tracking error showed that the rate
at which error decreased with training was dependent upon task difficulty. The amplitude ra-
tio and phase lead of the model describing function Increased with training, Indicating an
Increase In open-loop bandwidth and a decrease in phase margin, Increasing the plant lag
time constant resulted in an increase In the model lead time constant and a decrease In the
zero frequency gain. No significant difference was found to exist In the tracking error per
axis between the 2-axis tasks and the single-axis tasks. However, the model lead time con-
stant was significantly greater In 

2
-axis tracking.
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28,994
Levison, W.H. TWO-DIMEN5IONAL MANUAL CONTROL SYSTEMS, Report from: "Second Annual NASA-
University Conference on Manual Control, Massachusetts Institute of Technology, Cambrjdge,
Mass., Feb. 28-March 2, 1966." NASA SP 128, 1966, 159-180. National Aeronautics & Space
Administration, Washington, D.C. (Bolt Beranek & Newman, Ind., Cambridge, Mass.).

Experiments were conducted to determine what modifications to the current models of the
human controller of single-variable systems are necessary for 'them to be good representations
of the controller In 2-variable situations. These experiments were performed with a single
compensatory display and a single 2-axis control. 2 descriptors of performance were obtained
for each axis: the normalized M error, and the describing function. Of prime interest was
the extent to which performance on a givenaxis was modified by the requirement of simultane-
ously tracking a second axis. 3 2-axis control situations were investigated: a) homeogeneous
control situation, In which the input power spectra and controlled elements were identical
on X and Y; b) heterogeneous inputs, In which the Input bandwidths were different but the
controlled elements were Identical; and c) heterogeneous dynamics, in which the controlled-
element dynamics were different but the Input bandwidths were identical. 

2
-axis performance

degradation was small when the tracking conditions were homogeneous and when the Inputs (but
not the dynamics) were heterogeneous. Large and significant performance differences were
seen when the dynamics were heterogeneous. 3 factors that affect human controller character-
istics in 

2
-axis control situations are Identified. They are: a) visual-motor interaction;

b) differential allocation of attention, and c) nonhomogenelty of required equalization when
the controlled-element dynamics are nonhomogeneous. A simple model has been developed for
predicting visual-motor Interference effects.
R i

28,995
Stapleford, R.L., McRuer, O.T. & Magdaleno, R. PILOT DESCRIBING FUNCTION MEASUREMENTS IN A
MULTILOOP TASK. Report from: "Second Annual NASA-Universlty Conference on Manual Control,
Massachusetts Institute of Technology, Cambridge, Mass., Feb. 28-March 2, 1966." NASA SP
128, 1966, 181-204. NatIonal Aeronautics & Space Administration, Washington, D.C. (Systems
Technology, Inc., Inglewood, Calif.).

As an element In a control system, the human pilot generally operates in a non-linear and
time varying manner. In many situations, however, his responses can be represented by a
quasi-linear model. The experimental program described in this paper was undertaken to pro-
vide data essential for the development of detailed adjustment rules, loop-closure criteria,
and other aspects of model refinement. For muitiloop situations with an Integrated display,
the quasi-linear pilot model and adjustment rules evolved for single-loop systems are ap-
plicable to the multi-loop system command loop. The single-loop pilot model Is also ap-
aplicable, with reservations, to Inner loop closures.
R 13

28,996
Adams, J.J. PILOT RESPONSE IN MULTILOOP TRACKING TASKS IN COMBINATION WITH SIDE TASKS. Re-
port from: 'Second Annual NASA-University Conference on Manual Control, Massachusetts Insti-
tute of Technology, Cambridge, Mass., Feb. 28-March 2, 1966." NASA SP 128, 1966, 205-209.
National Aeronautics & Space Administration, Washington, D.C. (Langley Research Center, NASA,
Langley Field, Ya.).

Response records of human control In multilioop tracking tasks in combination with side
tasks were obtained. The task presented to the pilot was to follow a predetermined pitch
program which was designed to bring the vehicle from a 50,000-foot orbit to a condition of
zero vertical velocity and low horizontal velocity at an altitude of approximately 1500 ft.
At this point the pilot must depart from the pitch program, adjust pitch attitude and thrust
to establish a stable hovering condition, and reduce the horizontal velocity to zero, This
was the terminal condition for the simulation. The pilots were able to perform this maneuver
In a very smooth manner. This type of test was also conducted with side tasks added to the
pilot's work load. These side tasks were presented using the simulator known as the Mercury
Procedures Trainer. They consisted of such Items as coping with stopping the suit ventila-
tion fan. In this example situation the pilot had to consider whether the fan failure was
due to a fuse failure, In which case he would switch to the alternate fuse, or due to a fan
motor failure, In which case he would select one of two alternate motor switch positions.
The fan would also stop, In combination with other events, If a battery or an Inverter fail-
ure occurred. A total of 26 such failures could be caused to occur, each with its own Indi-
cation, or combination of Indications, of failure, and its own procedure for correction.
These failures were presented to the pilot in random succession. As soon as the pilot cor-
rected one failure, he would be presented with another. The results indicate that Includingtask-switching In the model of human controllers Improves the fit of the model.
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28,997
McLane, R.C. & Wolf, J.D. SYMBOLIC AND PICTORIAL DISPLAYS FOR SUBMARINE CONTROL. Report
from: 'Second Annual NASA-University Conference on Manual Control, Massachusetts Institute of
Technology, Cambridge, Mass., Feb. 28-March 2, 1966." NASA SP 128, 1966, 213-228. National
Aeronautics & Space Administration, Washington, D.C. (Honeywell, Inc., Minneapolis, Min.).

This paper describes a research program on integrated display concepts for nuclear submar-
Ines through which comparative, empirical analyses of these concepts were accomplished. The
experiments established guidelines for use of these integrated displays In vehicle control
Including monitoring and mission plan revision as a function of external constraints such as
attacking weapons systems. The displays evaluated can be classed in 2 general categories--
symbolic and pictorial. The pictorial contact analog format was tested with symbolic and
wlth pictorial or perspective-quickened tracking techniques. The symbolic depth-azlmuth for-
mat was tested with symbolic quickened tracking and with a pictorial presentation of a pre-
dictor tracking device. The experimental approach employed tests which were designed to re-
veal differences between the displays that have practical significance to the Navy. The
tests were: measurement of tracking performance with forced sampling or blanking; recording
reaction, judgment, and decision times In response to the presence of a homing torpedo; and
determination of the correctness of the decision on collision imminence. There was no appre-
ciable degradation in tracking performance due to periodic blanking of the display for as
long as 75% of a 10-sec. period. The pictorial or contact analog format produced lower
tracking error scores than those with the symbolic depth-azimuth format. The predictor dis-
play yielded a significantly smaller number of collisions than any of the other display con-
figurations. There were no significant differences between the displays In the recordings of
reaction, judgment, and decision times.
R 12

28,998
Young, L.R. SOME EFFECTS OF MOTION CUES ON MANUAL TRACKING. Report from: "Second Annual
NASA-University Conference on Manual Control, Massachusetts Institute of Technology, Cam-
bridge, Mass., Feb. 28-March 2, 1966." NASA SP 128, 1966, 231-239. National Aeronautics &
Space Administration, Washington, D.C. (Massachusetts Institute of Technology, Cambridge,
Mass.).

It has been adequately demonstrated that sustained high acceleration or vibration can have
a deleterious effect on tracking ability. This paper, however, considers some situations In
which the motion cues, as felt in flight or moving base simulation, yield a significant im-
provement In pilot performance. The first of these situations Is In a control task requiring
more lead compensation than is easily developed from visual displays. The vestibular and
tactile sensations contribute velocity and acceleration Information which is used In stabili-
zation. Experiments on control of Inverted pendulums and VTOL's, with and without motion cues,
demonstrate the extent to which this lead is used In certain tasks. Tests of labyrinthine-
defective patients on similar tasks demonstrated the critical importance of vestibular Inputs.
The Importance of motion cues in rapid adaptation to controlled element failures was Investi-
gated in a simulated blind landing experiment. Motion effects were found to be important In
a class of flexible booster control experiments. These results were combined with many com-
parisons of fixed-base, moving-base, and flight experiments In the literature to arrive at
some general conclusions regarding the effects of motion cues on tracking.
R 21

28,999
Sadoff, M. & Dolkas, C.B. ACCELERATION STRESS EFFECTS ON PILOT PERFORMANCE AND DYNAMIC
RESPONSE. Report from: "Second Annual NASA-UniversIty Conference on Manual Control, Massa-
chusetts Institute of Technology, Cambridge, Mass., Feb. 28-March 2, 1966." NASA SP 128;
1966, 241-257. National Aeronautics & Space Administration, Washington, D.C. (Ames Research
Center, NASA, Moffett Field, Calif.).

Several brief studies were conducted to assess the effects of a wide range of acceleration
environments, varying from zero gravity to high sustained accelerations, on pilot performance
and dynamic response. The results indicated that the control-performance decrements observed
at high sustained accelerations were attributable to decreased pilot gains and corresponding
reductions In open-loop system crossover frequency. Limited results for extreme vibratory
accelerations suggested that performance deterioration was associated with a reduction in
pilot lead equalization (and a corresponding reduction in open-loop crossover). Under short-
term weightless conditions, performance In a simulated control task was appreciably poorer
than under comparable I g conditions for one of two sets of simulated vehicle dynamics In-
vestigated. The reason was attributed primarily to increased pilot excitation of the vehi-
cle's lightly damped short-period mode. Russian data, available from Voskhod flights, Indi-
cated that cosmonauts did not perform'as well In a simulated control system as during ground
training sessions.
R14

29,000
Gibbs, C.B. THE EFFECT OF MINOR ALCOHOL STRESS ON TRACKING SKILL. Report from: "Second
Annual NASA-University Conference on Manual Control, Massachusetts Institute of Technology,
Cambridge, Mass., Feb. 28-March 2, 1966." NASA SP 128, 1966, 259-267. National Aeronautics
M ace Administration, Washington, D.C. (Defense Research Medical Labs., Toronto, Ontario,
Canada).

20 men were tested in step-input tracking. Minor stress was imposed by moderate alcbhol
dosage and an Imcompatible directional relation between control and display. Some target
movements demanded a response in an Improbable direction and posed a choice between long del
lay In response and a movement in the wrong direction. The duration of response latency and
the number of directional errors revealed a S's preference for accuracy or speed and his abil-
ity to estimate probabilities. Directional errors stem from wrong decisions and may be more
relevant to accidents than lack of precision In tracking which has been the main measure used
In previous studies of alcohol effects. Directional errors, response latencies, and eye
movements were recorded before and after drinking, when breathalyzer readings were zero, and
at 0.05-percent and 0.1-percent breathalyzer levels which may be produced in a man weighing
160 lbs by drinking 2 and 4 12-oz bottles of beer, respectively. Alcohol caused a progres-
sive Increase in responce latencies in and errors (p < 0.01); there was no evidence 6or a
threshold below which alcohol has no adverse effect. The test emphasized the markedly dif-
ferent effects of the same alcohol dosage on the skill of different Ss, but habitual drinkers
obtained no undue advantaghed r a y e f test. The task was eearned quickly, and extensive
practice did not reduce the dscriminatory power of the test. The effects of e dose pro-
ducing a 0.05-percent breathalyzer reading were not significantly different In an ascending
or descending series of levels of intoxication. The alcohol dosages tested had no signifi-
cant effect on simple reaction time.
R 18 iii - 147



29,001
Welsz, A.Z., Allen, R.W. & Goddard, C.J. AN EVALUATION OF THREE TYPES OF HAND CONTROLLERS
UNDER RANDOM VERTICAL VIBRATION. Report from: "Second Annual NASA-University Conference on
Manual Control, Massachusetts Institute of Technology, Cambridge, Mass., Feb. 28-March 2,
1966. NASA SP 128, 1966, 269-278. National Aeronautics & Space Administration, Washington,
D.C. (Hughes Aircraft Company, Culver City, Calfo).

The present experiment was conceived to determine degradations In manual tracking perfor-
mance due to whole-body vertical vibration for different controller designs. The results
Indicate that the speed of response possible with a rigid controller leads to Improved
tracking performance In both static and vibration environments. Further tests should be un-
dertaken to determine whether this advantage Is found under vibration conditions for other
combinations of tracking task and controller dynamics, Including zero order (target designa-
tion) and rate-aided applications.
R7

29,002
Smith, Harriet J. HUMAN DESCRIBING FUNCTIONS MEASURED IN FLIGHT AND ON SIMULATORS. Report
from: "Second Annual NASA-University Conference on Manual Control, Massachusetts Institute
of Technology, Cambridge, Mass., Feb. 28-March 2, 1966." NASA SP 128, 1966, 279-290. Na-
tional Aeronautics 8. Space Administration, Washington, D.C. (Flight Research Center, NASA,
Edwards AFB, Calif.).

Comparisons have been made between human describing functions measured In flight and on
the ground using 2 different types of ground simulation. A T-33 variable-stability airplane
was used for the In-flight measurements. The ground tests were conducted in the T-33 air-
plane on the ground with simulated Instrument flight and also on a general-purpose analog
computer In conjunction with a contact analog display. For this study a multiple-degree-of-
freedom controlled element was used In a single-loop compensatory tracking task. The Input
disturbance In each case consisted of the sum of 10 sine waves with a cutoff frequency of 1.5
radians per sec. The results of this Investigation Indicate no significant difference be-
tween the average describing functions measured In flight and those measured In a fixed-
base simulator. However, the variance was found to be considerably higher In the flight
data. The system open-loop describing functions measured in the fixed-base simulator agreed
well with the results of an Investigation by McRuer in which the tracking task was similar,
although the controlled-element dynamics were different. The average linear coherence was -
also close to the values found In this same Investigation. Although contrary to the results
of previous Investigations, the linear-correlation functiono was always equal to I.
R3

29,003
Sheridan, T.B., Fabis, B.F. & Roland, RD. PREVIEW CONTROL BEHAVIOR AND OPTIMAL CONTROL
NORMS. Report from: "Second Annual NASA-University Conference on Manual Control, Massachu-
setts Institute of Technology, Cambridge, Mass., Feb. 28-March 2, 1966." NASA SP 128, 1966,
293-310. National Aeronautics & Space AdminIstration, Washington, D.C. (Massachusetts In-
stitute of Technology, Cambridge, Muss.).

A model, based upon the theory of optimal control, Is presented for characterizing the
human operator In a preview control task, that Is, where he can observe the Input targets and
their Importance prior to the time he must Initiate a response to them. While In need of
much further development from the behavioral science point of view, the model provides a
frame of reference for Investigation of performance value and learning In manual control.
Two exploratory experiments are reported which may Illustrate some relevant experimental var-
iables and provide a rough comparison of the human operator to an optimal preview controller.
R 5

29,004
Obermayer, R.W., Webster, R.B. & Muckler, F.A. STUDIES IN OPTIMAL BEHAVIOR IN MANUAL CON-
TROL SYSTEMS: THE EFFECT OF FOUR PERFORMANCE CRITERIA IN COMPENSATORY RATE-CONTROL TRACKING.
Report from: "Second Annual NASA-Unlverslty Conference of Manual Control, Massachusetts Insti.
tute of Technology, Cambridge, Mass., Feb. 28-March 2, 1966." NASA SP 128, 1966, 311-324.
National Aeronautics & Space Administration, Washington, D.C. (Bunker-Ramo Corporation,
Canoga Park, Calf).

12 college students performed compensatory tracking with rate control dynamics (1/s) and a
low-frequency forcing function composed of the sum of 6 sinusoldal components. After 2
practice sessions, the Ss performed the basic task with 4 performance criteria: a) keep the
display bar In the center; b) only keep the display bar from exceeding I-cm boundaries on the
display face; c) minimize a total Icore which Is the sum of M

2 
display deviation and M

2 
con-

trol deflection; and d) minimize M
L 
display deviation. The following kinds of Information

were collected: learning curves; display, control and total scores; amplitude ratio and
phase at each forcing function frequency; cm tolerance-band counts; correlation coefficients;
reversals; oscillograph recordings; control and display amplitude distribution; and average
control response as a function of display deviation. These data show different levels of
human control behavior and nonamplifier-type behavior, and yield methodological Implications.
R 10

29,005
Thomas, R.E. & Tou, J.T. HUMAN DECISION-MAKING IN MANUAL CONTROL SYSTEMS. Report from:
"Second Annual NASA-University Conference on Manual Control, Massachusetts institute of
Technology, Cambridge, Mass., Feb. 28-March 2, 1966." NASA SP 128, 1966, 325-334. National
Aeronautics & Space Administration, Washington, D.C. (Battelle Memorial Institute, Columbus,
Ohio).

A model is proposed to describe human decision making In manual control systems. The
human operator In the control loop Is represented by a model which will generate an output
consisting of a) operational control actions as a result of sequential decision-making; and
b) verbal statements or heuristics of how to achieve optimal control. In the proposed model,
the operational control actions are generated by a search algorithm, and the verbal state-
ments are determined through the detection of invariance of variables associated with minimum
Incremental "cost." At high levels of generality the verbal prescriptions for obtaining op-
timal control are called heuristics. These heuristics are considered as the verbal equiva-
lents of those mathematical statements expressed in terms of 'characteristic numbers' which
are often used In dimensional analysis. By making use of the heuristics, adaptive features
can be introduced Into the search algorithm. The proposed model will carry out sequential
evaluation of the validity of the heustlcs which are derived on the basis of past experieno.
By associating a Bayesian probability with the derived heuristic, this model simulates the
evolution of a heuristic to a high subjective probability of being valid, even though the
controller may have difficulty in executing the heuristic as shown by control actions which 0
do not optimize the criterion function.. An experimenf-ls*suggestedfor testing the validity

of the proposed model.
R 14
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29,006
Baron, S. DIFFERENTIAL GAMES AND MANUAL CONTROL. Report from: "Second Annual NASA-UnIlversI-

ty Conference on Manual Control, Massachusetts Institute of Technology, Cambridge, Mass.,
Feb. 28-March 2, 1966.' NASA SP 128, 1966, 335-344. National Aeronautics & Space Admlnlstra-
tion, Washington, D.C. (Electronics Research Center, NASA, Cambridge, Mass.). (IEEE Trans.
on Hum. Factors In Electronics, Dec. 1966, HFE-7(4), 133-137).

Variational methods are used to solve a particular pursult-evaslon differential game. The

problem Involves the determination of optimal strategies for both the pursuer and evader,

The performance measure Is the miss distance at some fixed terminal time. Both pursuer and

evader have limited control energy. The performance of a trained research pilot, for both

single- and 
2
-axis control tasks Is compared with that of the optimal pursuer. State vector

display and "quickened" display are discussed. A film showing typical pilot performance Is

presented. The results suggest that differential game problems could be quite useful In the

study of manual control.
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29,007
Falb, P.L. & Kovatch, G. DYNAMICAL SYSTEM MODELING OF HUMAN OPERATORS-A PRELIMINARY REPORT.
Report from: tSecond Annual NASA-University Conference on Manual Control, Massachusetts
Institute of Technology, Cambridge, Mass., Feb. 28-March 2, 1966." NASA SP 128, 1966, 345-
358. National Aeronautics & Space Administration, Washington, D.C. (University of Michigan,
Ann Arbor, Mich. & Electronics Research Center, NASA, Cambridge, Mass.).

Results from control theory are applied to the development of dynamical system models for
human operators In a control loop. Linear differential equation models are examined using a
procedure of B.L. Ho to determine the model from estimates of the Impulse response. The
system order, the system matrix, and the system gains are adjusted, Nonlinear Volterra
series models are also considered and an Identification method of A.V. Balakrlshnan Is used
to estimate the kernels.
I 10

29,008
Jex, H.R., McDonnell, J.D. & Phatak, A.V. A "CRITICAL" TRACKING TASK FOR MAN-MACHINE RE-
SEARCH RELATED TO OPERATOR'S EFFECTIVE DELAY TIME. Report from: "Second Annual NASA-Univer-
sity Conference on Manual Control, Massachusetts Institute of Technology, Cambridge, Mass.,
Feb. 28-March 2, 1966." NASA SP 128, 1966, 361-377. National Aeronautics & Space Admins-
trati On, Washington, D.C. (Systems Technology, Inc., Inglewood, Calif.).

A closed-loop compensatory tracking task has been developed which yields a measure of the
human operator's time delay characteristics while tracking, constrains his behavior to within
very narrow limits, and provides a low variability Indicator of the operator's tracking abil-
Ity. The procedure Is called the critical task because the operator Is required to stabilize
an Increasingly unstable controlled element up to the critical point of loss of control. A
theoretical analysis of this man-machine system Is performed, and the results of an experi-
mental program are described, which enables describing function and critical task measures
to be compared. An analysis of the measured human operator describing functions shows that,
when operating near criticality, the S's behavior Is adequately represented by the most re-
cent human-operator describing-function models and adaptation laws. Further, the extrapola-
tion of describing function data to the critical level of Instability shows that the operator
Is constrained by the vanishing stability margins. The just-controllable first-order diver-
gence Is shown to be related dominantly to the operator's effective time delay, and secondar-
ily to lowtfrequency neuromuscular adaptation effects. Very good agreement Is demonstrated
between theory and experiment for both stability and performance parameters. A number of
applications for the critical task are reviewed, Including secondary workoad research, con-
trol and measurement of operator and controlled-element gain, and display research.
RI 17

29,009
Kelley, C.R. DESIGN APPLICATIONS OF ADAPTIVE (SELF-ADJUSTING) SIMULATORS. Report from:
"Second Annual NASA-University Conference on Manual Control, Massachusetts Institute of
Technology, Cambridge, Mass., Feb. 28-March 2, 1966." NASA SP 128, 1966, 379-401. National
Aeronautics & Space Administration, Washington, D.C. (Dunlap . Associates, Inc., Santa
Monica, Calif.).

Adaptive simulators have been previously applied to problems of training. This study
explores their usefulness for manual control system design. The history and development of
the field of adaptive vehicle simulation Is reviewed. The technique of adaptation most suit-
able for design studies Is one In which operator performance is kept at a preset criterion
level by means of adaptive changes In task difficulty. This technique permits design varl
cables to be assessed without the Intervention of operator error scores. The performance
criterion used to measure operator performance Is Important In adaptive as well as nonadap,
tive simulation. Time-on-target scores were analyzed and found to be excessively Imprecise.
The recommended performance criterion for many applications Is rms error in one axis and
vector error In 2 or more Iddependent axes. Adaptive system changes are a compromise between
speed of adjusting to change In operator performance and stability of the adaptive level a-
chieved. The emphasis on speed versus stability can be changed by varying coefficients In
the adjustment equation. Example design data are presented with respect to: a) display gain;
b) continuous versus on-off control; and c) I versus 2 versus 3 axes.
R 15

29,010
Taylor, L.W., Jr. DISCUSSION OF SPECTRAL HUMAN-RESPONSE ANALYSIS. Report from: "Second
Annual NASA-University Conference on Manual Control, Massachusetts Institute of Technology,
Cambridge, Mass., Feb. 28-March 2, 1966." NASA SP 128, 1966, 403-412. National Aeronautics
& Space Administration, Washington, D.C. (Flight Research Center, NASA, Edwards AFS, Calif.)

Estimates of describing functions and associated parameters that represent a human pilot
performing a compensatory tracking task, while being subjected to a random-appearing Input,
are expressed In terms of cross- and power-spectral-densIty functions. The expression most
commonly used for spectral densities Is the Fourier transform of the eutocorrelatlon and
cross-correlation functions. Use of am equivalent expression for spectral-density functions,
the product of the Fourier transforms o the signals divided by the record length, makes
several slmpllfications become evident. The extimates of the human describing function are
seen to be unchanged by correlation with other signals and are shown to be equal to the ratio
of the Fourier transforms of the pilot's output and error. The expression for the linear-
correlation coefficient Is shown to be Ill-defined, since It equals I under all circumstances.
Alternate definitions of this parameter are discussed. The need for a sum of sine waves for
an Input Is also discussed, and the technique for making measurements of the remnant Is out-
Iloed. In addition to the analytical considerations, a computational advantage results
which enables Improvements In accuracy.
R7
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29,011
Grlgnettl, M.C. & Elkind, J.I.. ANALYSIS AND PREDICTION OF PERFORMANCE OF A DIGITAL COMPU-
TER FACILITY FOR FLIGHT SIMULATION STUDIES. Report from: "Second Annual NASA-Universlty
Conference on Manual Control, Massachusetts Institute of Technology, Cambridge, Mass., Feb.
28-March 2, 1966." NASA SP 128, 1966, 413-417. National Aeronautics & Space Admlnlstratlon,
Washington, D.C. (Bolt Beranek & Newman, Inc., Cambridge, Mass.).

This paper Is concerned with the design of a digital computer facility for use In manual
control and flight sImulatIn studies. The facility will provide a group of experimenters
with the means of monitoring the signals and data obtained from their experiments while they
are being run, for extracting Information from these signals in order to control the experi-
ments, for recording the data and signals In permanent files, for editing these data, and
for applying a variety of different analysis techniques to the edited data.

29,012
Morrow, C.T. & Ely, L.D. (Chm.). TRANSACTIONS OF THE NINTH SYMPOSIUM ON BALLISTIC MISSILE
AND SPACE TECHNOLOGY. VOLUME I. UNITED STATES NAVAL TRAINING CENTER, SAN DIEGO, CALIFORNIA,
12-14 AUGUST 1964. Aug. 1964, 544pp. Aerospace Corporatlon, El Segundo, Calif. (AD 435500)

This volume of the Transactions contains the keynote address and papers on the following
topics: command and control, space communications, space navigation, space station design
factors, and physiological considerations.
R Many

29,013
Courts, D.E. TOLERANCE TO SPINNING IN EJECTION ESCAPE. Aerospace Med., Feb. 1966, 37(2),
133-135. (Lockheed-California Company, Lockheed Aircraft Corp., Burbank, Calif.).

Some modern-day ejection systems employ a small stabilizing parachute which Introduces a
spin to the man-seat package during descent. In this study, spin rates of 30 to 90 rpm for
4 min were duplicated, using 8 human Ss in an effort to ascertain whether temporary incapac-
itation would occur which would compromise a safe parachute landing. Reaction to spinning
was determined by subjective complaints of nausea and dizziness and objective identification
of nystagnus. Careful examination of the Ss' faces was conducted for evidence of swelling,
petechial hemorrhages, and conjunctivitis. Results of the testing revealed that the
design characteristics of the ejection system under study minimize the possibility of In-
capacitation.
R3

29,014
Shaw, D.B., Cinkotal, F. & Thomson, M.L. SYNCOPE INDUCED BY APPLICATION OF NEGATIVE PRESSURE
TO THE LOWER BODY AND ITS EFFECT ON LUNG CO DIFFUSING CAPACITY. Aerospace Med., Feb. 1966,
R7(2), 154-157. (Occupational Health & Applied Physiology Dept., London School of Hygiene &
Tropical Medicine, London, England).

Application of negative pressure of -70 cmH20 to the lower half of the body in 9 healthy
human volunteers induced progressive changes in all Ss, which appeared to be typical of
vasovagal syncope. The Ss withstood the strain for 7 to 17 min; atmospheric pressure was
restored in time to prevent loss of consciousness in most individuals. Heart rate rose
steadily to maxima between 110-140/min, then fell precipitously to normal or sub-normal
levels I or 2 min before fainting. In all Ss the pulmonary diffusing capacity for CO (DLD)
fell by 12.5% on the average during the first 6 min of negative pressure, then rose towars
control levels in 5 of the 7 Ss who had tolerated the strain thus far; it was within normal
limits in all Ss 8 min after removal of the strain. The circumference of the upper arm fell
progressively until the pressure was restored. One experiment using radioactive Xenon
(133Xe) indicated that there was an increase in the perfusion gradient down the lung during
the negative pressure phase. The application of reduced pressure to the lower body should
provide a safe, rapid method for studying individual resistance to vasovagal syncope and
possibly to the strain of positive acceleration.
R 19

29,015
Jones, G.M. INTERACTIONS BETWEEN OPTOKINETIC AND VESTIBULO-OCULAR RESPONSES DURING HEAD RO-
TATION IN VARIOUS PLANES. Aerospace Med., Feb. 1966, 2Z(2), 172-177. (Physiology Dept.,
McGill University, Montreal, Quebec, Canada).

Ss were accelerated on an electronically controlled turn-table to a chosen angular veloc-
Ity which was then maintained constant for 3 min. and finally decelerated to a standstill.
They either had their heads tilted backwards, or sideways, at 45

° 
to the vertical axis of the

turntable. Thus they were simultaneously exposed to equal angular velocity stimuli in the
skull planes either of yaw and roll, or of yaw and pitch. The eyes were open and looking at
an appropriate stationary optokinetic stimulator. Measurement of compensatory eye angular
velocities in the relevant planes with a movIe-photographlc technique revealed very poor
optokinetic following in the roll plane and hence wide dissociation of oculomotor responses
in yaw and roil. In yaw and pitch the components of eye angular velocity were always equal
to one another, despite failure (often gross) to reach the numerical value required for
visual fixation. In the latter case, therefore, ocular compensation always tended to paral-
lel that of the rotational stimulus, despite failure to achieve visual fixation. A number
of applied implications are adduced.
R9

29,016
Johnson, W.H. & Ireland, P.E. SUPPRESSION OF MOTION SICKNESS BY THIETHYLPERAZINE (TORECAN).
Aerospace Med., Feb. 1966, 37(2), 181-183. (Otolaryngology Dept., University of Toronto,
Toronto, Ontario, Canada).

It is sometimes forgotten that the primary cause of motion sickness is motion, although
many stimuli may contribute to its incidence. Because of the importance of the non-auditory
labyrinth in the etiology of motion sickness, it Is reasonable to assume that any chemical
compound which suppresses vestibular response is likely also to be of value in the prevention
of motion sickness. Since it has already been established that thiethylperazine does sup-
press the nystagmus and vertigo resulting from strong semicircular stimulation, it was con-
sidered an appropriate compound to test for its possible effectiveness in the prevention of
motion sickness. It was found that the drug is an effective anti-nauseant for the prevention
of motion sickness.

R8
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29,017
Wood, C.D., Graybiel, A. & McDonough, R. HUMAN CENTRIFUGE STUDIES ON THE RELATIVE EFFECTIVE-

NESS OF SOME ANTI-MOTION SICKNESS DRUGS. Aerospace Med., Feb. 1966, 12(2), 187-190. (USN

School of Aviation Medicine, Pensacola, Fla.).

A series of antimotion sickness drugs was evaluated on the human centrifuge at the Navy

School of Aviation Medicine. The procedures used enabled the same stimulus to be applied to

the Individual Ss through the series of drug tests. A combination of hyoscine and d-amphet-

amine was found to be the most effective preparation. Hyoscine alone was the most effective

single drug followed by d-amphetamine and meclizine. Prochlorperazine was slightly effective,
but chlorpromazine, thiethylperazine, and trlmethobenzamide were Ineffective. Hyoscine alone

produced pronounced drowsinesi. The combination with d-amphetamine relieved this side effect

but not the vertigo and dry mouth. The advantages of the human centrifuge In the testing of

antimotlon sickness drugs are pointed out.
R 19

29,018
Newsom, B.D. PHYSIOLOGICAL CONSIDERATIONS ON MAINTENANCE OF MUSCLE TONE UNDER SUBGRAVITY
CONDITIONS. Report from: "Transactions of the Ninth Symposium on Ballistic Missile & Space
Technology, Volume 1, United States Naval Training Center, San Diego, California, 12-14 Aug-
ust 1964." July 1964, 445-462. Aerospace Corporation, El Segundo, Calif. (Astronautics,
Life Science Section, General Dynamics, San Diego, Calif.). (AD 453500)

An Exercise Program for space crews is needed so muscles maintain their proper function.
A review of available literature Indicates the types of research required to develop an exer-
clsor that will automatically proportion energy expenditure of major muscle groups. The In-
formatlon that Is required to develop a proper exercise program Is as follows: a) Tabulation
of muscles active In anti-gravity or posture; b) Relative contribution of muscle groups In
anti-gravity activity; c) An estimate of the whole body metabolic rate as a function of g;
d) An estimate of the metabolic change that will be Incurred at zero g. (a) and (b) provide
the design guides for an exercise device providing an adequately balanced energy expenditure
of muscles to be conditioned In the zero-g environment. (c) and (d) provide a basis for a

preliminary exercise schedule which may be modified If shown necessary by biochemical moni-
toring.
R 38

29,019
Parker, F.A., Ekberg,-D.R. & Withey, D.J. ATMOSPHERE SELECTION AND ENVIRONMENTAL CONTROL FOR
MANNED SPACE STATIONS. Report from: "Transactions of the Ninth Symposium on Ball istic Missile
& Space Technology, Volume I, United States Naval Training Center, San Diego, California,
12-14 August 1964." July 1964, 463-491. Aaronpace Corporation, El Segundo, Calif. (Missile
& Space Div., General Electric Company, Phlladelphia, Penn. . (AD 453500)

The selection of an atmosphere for use aboard a manned space station not only has physio-
logical Implications but can also have a significant affect upon station weight and the haz-
ard due to fire. These effects are Investigated and some comparisons are made between a 5-
psla oxygen atmosphere and a 7-psia oxygen/nltrogen atmosphere. A mixed oxygen/nitrogen at-
mosphere, at about 7 psia, should result In a lower space station weight, and be considerably
safer from the standpoint of fire hazard, than a 5-psla oxygen atmosphere. Additionally, It
will cause none of the nuisance type oxygen toxicity complaints associated with a 5-psla oxy-

gen atmosphere. It may cause symptoms of the bends (at perhaps the 5 percent occurrence lev-
el) If a crew member uses a 3.5-psla space suit for extra vehicular activities; unless oxygen
Is pre-breathed before donning the suit. The Environmental Control System (ECS) used to pro-
vide the 2 gas atmosphere will be Insignificantly more difficult to design and build than a
pur oxygen system; and should cause no operational problem, even If a pure oxygen atmos-

phere is used In the ferry vehicle.
R 17

29,020
Christensen, J.M. THE MEASUREMENT OF GENERAL HUMAN PERFORMANCE IN MILITARY SPACE SYSTEMS.
Report from: "Transactions of the Ninth Symposium on Ballistic Missile & Space Technology,
Volume I, United States Naval Training Center, San Diego, California, 12-14 August 1964.'
Aug. 1964, 493-540. A ce Coporation, El Segundo, Calif. (USAF Behavioral Sciences
Lab., Wright-Patterson AFB, Ohio). (AB 453500)

It Is suggested that the astronaut of the near future will serve as: a functional subsys-
tem, a scientific observer, and a scientific S. The Importance of Integrating man and mach-
Ine so as to maximize systems effectiveness Is stressed. The assessment of human performance
as It relates to space operations is viewed as a continuum that begins In the ground labora-
tory, Includes tests In zero-gravity aircraft, and culminates with tests In space vehicles.
Because the latter tests are so expensive, It Is mandatory that great care be exercised In
selecting what aspects of human performance to measure In space and how to measure them.
Suggestions for doing this are made.
R 35

29,021
Craven, C.W., Dyer, D.L. & Lindberg, R.G. LUNAR BASE MISSION CREW NUTRITION SUBSYSTEMS OPTI-

MIZATION. Report from: "Transactions of the Ninth Symposium on Ballistic Missile & Space

Technology, Volume I, United States Naval Training Center, San Diego, California, 12-14 Aug-

ust 1964." July 1964, 541-544. Aerospage9ororation, El Segundo, Calif. (USAF Space Sys-

tems Div., AFSC, Los Angeles, Calif. (AD 53500)

Space crew diet need not be varied, but should be formulated for proper fat-protein-car-

bohydrate balance. Missions on der 6 to 12 months duration will carry all food. Longer mis-

sions will quickly start regenerative (photosynthetic) systems.

29,022
Harvey, W.T. & Hamilton, J.P. HEARING SENSATIONS IN AMPLITUDE MODULATED RADIO FREQUENCY

FIELDS. M.S..Thesls. GE/EE/64 11, Aug. 1964, 49pp.- USAF Institute of Technolonv, Wright-
Patterson AFB, Ohio. (AD 608889)

When the head is subjected to an amplitude modulated radio frequency field, a hearing

sensation results, This sensation was Investigated by holding a small circular metal probe
close to the skull. The probe was then excited at a radio frequency of 3.5 megacycles.
The audio frequency components of the field existing between the probe and the head pro-
duced the threshold electromechanical pressures necessary for hearing. These electromechan-

ical pressures were computed and compared to the pressures on the skull which were necessary
to produce bone conduction hearing. These pressure values fall within the same limits, and
produce a similar characteristic threshold curve. This leaves little doubt that the Investi-
gated hearing phenomenon Is caused by the bone conduction mechanism.
R9
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29,023
Moser, H.M. THE PRONUNCIATION OF ENGLISH AIR TRAFFIC CONTROL WORDS BY CONTROLLERS FROM
TWELVE ICAO NATIONS. Contract FAA/BRD 407, Proj. 113 026R, Rep. RD 64 123, July 1964,4 8
pp. US Systems Research & Develooment Service, FM, Washington, t.C. (Psycholinquistic

Lab., Ohio State University, Columbus, Ohio). (AS 600532)

Selected English air traffic control words and phrases were recorded as pronounced by
controllers in 12 International Civil Aviation Organization (ICAO) nations. These recordings
were analyzed and lexicons of variant pronunciations of these words which might be encoun-
tered in various places were produced. A summary lexicon is included, as is a guide for
recommended pronunciation of the words. The procedures for gathering and analyzing the data
and a method of pronunciation representation are also discussed.

29,024
Cherry, E.C. ON THE VALIDITY OF APPLYING COMMUNICATION THEORY TO EXPERIMENTAL PSYCHOLOGY.
Brit. J. Psychol., 1957, 48, 176-188. (imperial College, University of London, London,
England). (Reprint)

Communication theory Is properly applied to human performance only under certain condi-
tions: for example, the application must be made by an outside person and not by the subject
himself. The theory also requires averages of numerous events rather than dealing with iso-
lated ones. Given these and similar conditions, some useful and valid applications may be
made to psychology. It is perfectly possible to apply the theory In the case in which stimu-
lus and response are continuous functions of time, although this is not always realized.
R 10

29,025
Schultz, L. (Ed.). PROCEEDINGS OF THE SYMPOSIUM ON INFORMATION PROCESSING IN COMMAND AND CON
TROL SYSTEMS. Report from: "Symposium on Information Processing in Command and Control Sys-
tems, Santa Monica, California, 9-10 November 1960." SDC TR 4, June 1962, 71pp. System
Development Corporation, Santa Monica, Calif. (AD 419744)

This paper contains abstracts of the presentations at the Symposium. 9 large-scale com-
puter-based systems are discussed in terms of their characteristic information-processing
problems: SAGE System, Air Traffic Control Data Processing Central, U.S. Naval Space Sur-
veillance System, Project Mercury Computer Control System, AN/MSQ-19 Army Tactical Operations
Central Facility, Army Command Control Information System, Naval Tactical Data System, Stra-
tegic Air Command Control System, and Ballistic Missile Early Warning System.
R 30

29,026
Parin, V. BIOMEDICAL ASPECTS OF MAN'S FIRST EMERGENCE INTO OUTER SPACE. JPRS: 29,800, TT:
65 30841, ca. 1965, 5pp. US Joint Publications Research Service, Department of Commerce,
Washington, D.C. (Transi: Pravda, March 1965, 79(17031), p3).

This article describes some of the problems and implications of Aleksey Leonov's venture
outside the Voshkod-2 spacecraft on March 18, 1965.

29,027
Lehmann, W.P. & Pendergraft, E.D. (Dirs.). SYMPOSIUM ON THE CURRENT STATUS OF RESEARCH. Re-
port from: "National Science Foundation Symposium on the Current Status of Research at the
Linguistics Research Center, University of Texas held at the National Science Foundation
Auditorium, Washington, D.C., 14 June 1963." Grant NSF GN 54, Rep. LRC 63 SRI, Oct. 1963,
144pp. Linguistics Research Center, University of Texas, Austin, Teax. (AD 422222)

The following papers were presented: Machine Translation--An Introduction, Basic Methodol-
ogy, Linguistic Research, Computer Programming, and Mathematical Model for Syntax.

29,028
Pyron, B.O. & Williamson, F.R., Jr. SIGNAL PROCESSING BY INFINITE CLIPPING AND RELATED
TECHNIQUES. FINAL REPORT. Contract DA 49 092 ARO 21, Proj. A 727, April 1964, l19pp. USA
Research Office, Department of the Army, Washington, D.C. (Engineering Experiment Station,
Georgia Institute of Technology, Atlanta, Ga.). (AD 600863)

Infinite peak clipping was studied as a technique for processing speech and other signals.
Current and past utilization of this technique was surveyed briefly, and limited experimental
and theoretical studies were performed. A new explanation is advanced for the high Intel-
ligibility of infinitely clipped speech, and a technique is suggested for achieving an
acceptable compromise between the improved resistance to noise or jamming (or, alternatively,
reduction in transmitted power) provided by infinitely clipped speech with amplitude modula-
tion, and the concomitant reduction in quality and voice recognition. A possible system for
speech bandwidth compression using a signal obtained by infinite clipping is described, and
results of simple experiments are given, Also described is a type of visual display which
produces patterns on speech signals that tend to show high correlation with the spoken word
and Its enunciation, and low correlation with the particular voice speaking. Fields of
application for the techniques discussed include; radio communication systems, antijaruving
measures, acoustic systems, speech bandwidth compression, speech therapy and training, auto-
matic recognition of speech, doppler radar signal analysis, and analysis of phonocardio-
graphic and other physiological signals for medical diagnosis.
R 99

29,029
Pollack, I. INTERACTION OF FORWARD AND BACKWARD MASKING. J. aud. Res., 1964, 4, 63-67.
(Mental Health Research Institute, University of Michigan, Ann Arbor, Mich.). 7Reprint)

The present note examines the interaction of the "forward masking" produced by a brief
noise burst upon a brief tonal pulse presented after the burst with the "backward masking"
produced by a brief noise burst following the tonal pulse. The study is an extension in
the time domain of the search for the interaction of masking effects In the frequency domain
by Bilger and by Green. Within the conditions tested, the combination of equally effective
forward and backward masking conditions produced from 7 to 22 db additional masking relative
to the components. The effectiveness of forward masking and of backward masking were largely
independent each of the other.
R3
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29,030
Bishop, D.E. ANALYSIS OF COMMUNITY AND AIRPORT RELATIONSHIPS/NOISE ABATEMENT. VOLUME 11.
DEVELOPMENT OF AIRCRAFT NOISE COMPATIBILITY CRITERIA FOR VARIED LAND USES. Contract FA WA
4409, Proj. 430 001 OR, SRDS Rep. RD 64 148, BBN Rep. 1093, Dec. 1964, 102pp. US Systems
Research & Development Service, FAA, Washington, D.C. (Bolt, Beranek & Newman, Inc., Los
Angeles, Calif.). (AD 618191)

This report is Volume II of 3 separate reports that together document engineering and
research activities undertaken during the first year of a 2-year effort. The effort Is
directed towards determining the technical basis and procedures for assessing and predicting
community response to noise. This report describes 2 simplified procedures for analyzing
aircraft noise in the vicinity of airports to determine: a) whether or not aircraft noise
will interfere with work activities or land use, and b) what building arrangements and con-
struction features should be incorporated in building design so that aircraft noise will not
Interfere with planned activities inside buildings. The first procedure Is general In nature
and defines aircraft noise acceptability criteria for broad categories of land use (residen-
tial, commercial, industrial, etc.). The second procedure provides methods for developing
aircraft noise criteria for specific work activities having varying degrees of dependence up-
on speech communication or freedom from noise interference; it also specifies methods for
evaluating the noise protection afforded by different types of building construction and
building arrangements. Both procedures make use of the noise level information given in the
report, "Land Use Planning Relating to Aircraft Noise," previously submitted to the FAA.
Thus, this report extends methods for evaluating aircraft noise compatibility to land uses
other than residential, considered in the earlier report. The report contains detailed de-
scriptions of each step in the procedures, plus several examples of the application of the
procedures to land use and building arrangement and design.

29,031
Clark, W.E. ANALYSIS OF COMMUNITY AND AIRPORT RELATIONSHIPS/NOISE ABATEMENT. VOLUME I. AN
APPROACH TO ANALYSIS OF AIRCRAFT NOISE PROBLEMS USING COMPUTER-AIDED TECHNIQUES. Contract
FA WA 4409, Proj. 430 001 O1R, SRDS Rep. RD 64 148, BBN Rep. 1093, Dec. 1964, 66pp. US Sys-
tems Research & Development Service, FAA, Washington, D.C. (Bolt, Beranek & Newman, Inc.,
Los Angeles, Calif.). (AD 618190)

The 3 volumes of this report describe engineering and research activities undertaken
during the first year of a 2-year contract directed towards determining the technical basis
and procedures for assessing and predicting community response to noise. Volume I summarizes
the development of a computer-aided approach to the analysis of aircraft noise as it affects
communities near airports. The major factors used to specify the noise stimulus and the
factors which appear to be relevant in describing the community-wide response to that noise
are discussed and diagrammed. An approach to analysis of aircraft noise situations that in-
volves close man-computer interaction is formulated and programming to interpret this ap-
proach is described.

29,032
Chlstovich, L.A., Klaas, lu.A. & Kuz'min, lu.l. THE PROCESS OF SPEECH SOUND DISCRIMINATION.
Contract AF 19(604) 8505, June 1963, 32pp. USAF Office of Aerospace Research, Hanscom AFB,
Mass. (Research Language Center, Emanuel College, Boston, Mass.). (Trans: Voposy Psi-
hologi, 1962, 6, 26-39). (AD 424513)

Articulation movements in a rapid repetition of speech sounds were studied. It was found
that 100-150 msec after a transition from vowel to consonant occurs in the audible signal,
the articulation apparatus of the S assumes a consonant state. This undifferentiated state
may fail to coincide with any of the consonants found In the given language. As new informa-

tion comes In, it is more and more specified until a full correspondence with perceived con-
sonant is attained. The specification goes on until all information on the consonant becomes
available. The above results would seem to indicate that articulation reflects the very
mechanism by which the discriminative arrangement In the brain operates, and that it reflects
the very process of the running synthesis of the articulation image of the consonant. This
Is contrary to the point of view which assumes that at first a phonemical classification is
evoked in the mind. The authors uphold the theory according to which the process of dis-
crimination of speech sounds involves a recoding of acoustic information into an articulative
image.
R 29

29,033
Nixon, C.W., Trimboli, F., Mabson, W.E., Endicott, J.E., et al. SPEECH IN AN ARTIFICIAL AT-
MOSPHERE (44% OXYGEN -'5k%I)ELIUM). FINAL REPORT. Projs. 7231 & USAFSAM 7930, Tasks 723103
& 793002, AHRL TR 66 165, Iec. 1966, 

22
pp. USAF Aerospace Medical Research Lab., Wright-

Patterson AFB, Ohio.

Intelligibility and physical characteristics of helium speech were investigated during a
simulated space mission at Brooks Air Force Base, Texas. Speech was produced under condi-
tions of room air at ground level, I00% 02 at 18,000 ft., 56% helium-44% 02 at 18,000 ft.,
and 80% helium-20% 02 at ground level. Results of both objective and subjective analyses of
the data show that aJ word intelligibility in the 80% helium condition was less than In room
air; b) when in the presence of noise, Intelligibility was less in both 56% and 80% helium
mixtures than in room air; c) the high fundamental pitch observed immediately upon entering
the helium atmosphere gradually decreased, but did not return to the prehelium level of
pitch; d) measured rate of speaking was unaffected; and e) mean second formant frequencies
were 1.35 times higher in 56% helium and 1.62 times higher in 80% helium than In room air.
Observed ratios were slightly less than ratios predicted on the basis of velocity of sound
In the vocal tract.
R 13

29,034
Hays, D.G. LINGUISTIC RESEARCH AT THE RAND CORPORATION. Report from: "National Symposium
on Machine Translation, University of California, Los Angeles, February 2-5, 1960." RAND
Rep. P 1900, Feb. 1960, 

2
0pp. Mathematics Div., Rand Corporation, Santa Monica, Calif.

(AD 616558)

This paper describes postediting rules for description of function in context, work on

computational routines for semi-automatic analysis, the concept of idiom-in-structure, and
2 broad problems on which work is just beginning at RAND: grammatic transformation and
distributional semantics. The latter problems are expecially important for automatic index-
ing, abstracting, and text searching.
R28
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29,035
Tsemel, G.I. INCREASING THE RELIABILITY OF OBJECTIVE PERCEPTION OF VOCAL SOUNDS BY INTRODUC-
ING A REPEATED DEMAND. FTD TT 65 104/1+2, May 1965, 4pp. USAF Translation Div., Wright-
Patterson AFB, Ohio. (Transl: AN SSSR. Institut Problem Peredachi Informatsii, (Russian),
1963, 15, 77-79).

To Increase the reliability of machine perception, the principle of repeated demand Is
examined. It can be used In devices of objective perception of vocal sounds without substan-
tial complications In these devices. The signal of repeated demand should be given In cases,
when the parameters (signs) of the pronounced word do not fall Into any one of word parameter
areas, perceived by the given device. When establishing boundaries of these areas It Is nec-
essary to eliminate areas (sections) of sign overlapping of two or more words. The number of
repeated demands can be reduced considerably If the operators will undergo a short prelimin-
ary training.
RI

29,036
Bolt, Beranek & Newman, Incorporated. LAND USE PLANNING RELATING TO AIRCRAFT NOISE. TECHNI-
CAL REPORT. Oct. 1964, 

62
pp. Bolt, Beranek & Newman, Inc., Cambridge, Mass. (AD 615015)

This manual describes a procedure for predicting average community responses to engine
noise generated by aircraft operations. Through the use of this procedure It becomes possible
to apply the same yardstick to military and civil aircraft noise problems. The procedure
therefore can serve as a uniform guide In plans for land utilization In the vicinity of mill-
tary, civil and combined airfield facilities world-wide.
R7

29,037
Rapoport, A., Livant, W.P., Kramer, F.R., Roosen-Runge, P.H., at al. STUDIES IN BEHAVIORAL
ASPECTS OF GRAMMAR AND SEMANTICS. FINAL REPORT. Contract AF 30(602) 3042, Proj. 459403,
RADC TOR 64 146, Oct. 1964, 203pp. USAF Rome Air Development Center, Griffis AFB, N.Y.
(Mental Health Research Institute, University of Michigan, Ann Arbor, Mich.). (AD 609807)

Investigations were made of natural and simulated language behavior. The first concerned
the question of how syntactic language behavior Is related, If at all, to modern theories
of grammar. In order to develop a mechanical syntactic analyzer to replace an ordinaryliter-
ate reader of a text, it Is necessary to understand how the latter comprehends a text, In
other words, a syntactic analyzer should be modeled on principles similar to those used by a
human reader. The second covered a number of approaches to the study of a "semantic space."
These experiments are essentially word association experiments, in which the controls are
stricter than free association experiments, but not as strict as In Osgood's semantic differ-
ential techniques.
R 38

29,038
Talbert, L.R., Groner, S.F., Koford, J.S., Brown, R.J., et al. A REAL-TIME ADAPTIVE SPEECH-
RECOGNITION SYSTEM. Contract AF33(616) 7726, Proj. 4159, Task 415904, ASD TDR 63 660, Rep.
SEL 63 064, May 1963, 2

6
pp. USAF Avionics Lab., Wright-Patterson AFB, Ohio. (Systems Theory

Lab., Stanford University, Stanford, Calif.). (AD 420180)

This report describes a real-time speech-recognition system employing adaptive Adaline
threshold-logic elements. Time-normalized digital patterns, representing the time-frequency
spectrum, are obtained from amplitude-normalized outputs of 8 bandpass filters. Adaline
networks which perform the speech pattern classification are simulated on an IBM 1620 com-
puter. In one experiment, the Adalines were trained on 10 samples each of a group of 10
phonetically balanced words. After correct classification of these samples, 100 different
samples by the same speaker were identified correctly. When trained on 4 speakers of the
same sex, the system recognized--with 95% accuracy--500 testing samples spoken by these
speakers. The use of adaptive networks as pattern classifiers has achieved a high degree of
system flexibility since design of the classification system can be accomplished by a train-
Ing process. The system has successfully carried out many speech-recognition tasks, Includ-
Ing simultaneous recognition of 4 digits spoken in 4 different languages, identification of
different speakers saying the same word, and recognition of words spoken over conventional
telephone lines.
R5

29,039
Garvin, P.L. & Trager, Edith C. THE CONVERSION OF PHONETIC INTO ORTHOGRAPHIC ENGLISH: A
MACHINE-TRANSLATION APPROACH TO THE PROBLEM. FINAL TECHNICAL REPORT. Contract AF 49(638)
1186, Nov. 1963, 

2
2pp. US Office of Scientific Research, ARC, Washington, O.C. (TRW Com-

puter Div., Thompson Ramo Woolridge Inc., Canoga Park, Calif.). (AD 425819)

The problem of conversion is treated as a special case of the machine translation of lan-
guages with spoken English as the source language and written English as the target language,
The automatic conversion program has 2 goals: a) the recognition of orthographic word boun-
daries; b) the selection of the correct written equivalent among several theoretically pos-
sible ones. This pilot study tests the validity of the conversion process. The discussion
first deals with the question of the phonetic segments that are envisioned as the source un-
Its for the phonetic-to-orthographic conversion. Then the machine dictionary required for a
conversion program Is described and exemplified. Finally, 3 levels of graduated context
searching are presented, the first two of which are discussed In some detail. The presenta-
tion Is Illustrated by tracing a sample sentence through the process from Initial phonologi-
cal transcription to expected orthographic result. (HEIAS)
R8

29,040
Lehmann, W.P. & Pendergraft, E.D. MACHINE LANGUAGE TRANSLATION STUDY. FINAL REPORT. Contract
DA 36 039 SC 78911, File 18678 PM 59 91 91(6909), Rep. LRC 63 P16, Rep. 16, June 1963, 75PP.
USA Electronics Research & Development Lab., Fort Monmouth, N.J. (Linguistics Research Cen-
ter, University of Texas, Austin, Tex.). (AD 422221)

4 years of mechanical translation research are reported. A study was made of previous
research efforts In the field, A working hypothesis was formulated for syntactic, semantic
and pragmatic structural relations occurring in natural language. The general syntax of
programming languages to be used in describing language data were derived from the formalized
hypothesis, and programming criteria were extracted for generalized analysis and synthesis
algorithms. A generalized algorithm for interlingual transfer was also derived from for-
malized languages used for Interlingual description. All of the processes are stochastic.
A computer system to Implement the theory is being programmed. Syntactic analysis and all
of Its supporting programs have been completed, as well as programs which maintain semantic
descriptions.
R43 111 - 154



29,041
Rudiuk, A. SOUND ABSORBING AND INSULATING DEVICES IN AVIATION. FTD TT 64 1353/1+2, May
1965, 1

2
pp. USAF Translation Div., Wright-Patterson AFB, Ohio. (Transl: Technlka Lotnlcza

(Polish), 1964, 4, 103-106). (AD 464206)

This article Is an abbreviated version of a lecture held at a scientific-technical confer-
ence dealing with noise combatting problems. Noise in the aircraft is examined relative to
Its sources and the interactive effects of Insulation and structure. Several insulating
techniques are Indicated and the necessary requirements for Insulating materials are listed.
Examples of Insulation In 4 existing aircraft are described briefly. 2 experimental systems
of Insulation are evaluated.

29,042

Otten, K.W. SIMULATION AND EVALUATION OF PHONETIC SPEECH RECOGNITION TECHNIQUES. VOLUME I.
SEGMENTATION OF CONTINUOUS SPEECH INTO SYLLABLES. Contract AF 33(657) 9205, Proj. 4335, Task
433521, RTD TDR 63 4005, Sept. 1963, 

22
pp. USAF Avionics Lab., Wright-Patterson AFB, Ohio.

(National Cash Register Co., Dayton, Ohio). (AD 422472)

Objective of the program is for the analysis of design parameters required for the simu-
lation and evaluation of phonetic speech methods. An approach to the segmentation of con-
tinuous speech into syllables is described, and the results of segmentation experiments
intended to evaluate the approach are presented in this report. Continuous speech is seg-
mented by an analysis of the overall speech amplitude in which potential segmentation points
are determined. These points divide continuous speech into units which are either silences
or what are defined here as impulse syllables. By a further analysis, in which the sequen-
tial order of these silence periods and impulse syllables, the time between segmentation
points, and the binary information on the type of impulse syllable (whether predominantly
voiced or unvoiced) are considered, some of the potential segmentation points are eliminated.
The resulting new units are silences and linguistically meaningful syllables.

29,043
Belden, T.G. STUDIES OF COMMAND AND CONTROL. STUDY NO. 2. THE LANGUAGE OF COMMAND. FINAL
REPORT. Contract SD 50, Tech. Rep. 62 17, Aug. 1962, 35pp. Research & Engineering Support
Div., Institute for Defense Analyses, Washington, D.C. (AD 425822)

A coincidence has been found between natural organization and natural language. With lit-
tle training this natural language, a tightened correct English, could Improve the function
of command. The advantages are that this Language: a) Disciplines both the originator and
the recipient In the transfer of information by requiring precision in creating a message;
b) Compresses information to convey the same degree of meaning in less volume; c) Puts the
information in a form which can be manipulated directly by data processing devices; d) Sepa-
rates the information In categories susceptible of logical inference; e) Creates a new type
of redundancy and error correction by means of standard grammatical rules; f) Can incorporate
a variety of formats and grammatical complexities depending on the problem area; and g) Al-
lows for simple translations between most NATO languages.

29,044
Mottley, C.M. & Belden, T.G. STUDIES OF COMMAND AND CONTROL. STUDY NO. I. THE STRATEGIC
DIRECTION OF THE ARMED FORCES. FINAL REPORT. Contract SD 50, Tech. Rep. 62 18, Aug. 1962,
4
6
pp. Research & Engineering Support Div., Institute for Defense Analyses, Washington, D.C.

(Stanford Research Institute, Menlo Park, Calif.). (AD 425825)

This work is aimed at contributing to the conceptual base needed for the functional de-
sign and operation of a national military command complex. The strategic direction of the
Armed Forces is regarded as the prime purpose of such a complex. The concept of dynamic
control is first examined. This concept Is then extended to the organizational requirements:
central command, supporting staff and the operational command system.

29,045
Clarke, F.R., Nixon, J.C. & Stuntz, S.E. TECHNIQUE FOR EVALUATION OF SPEECH SYSTEMS. Con-
tract DA 28 043 AMC 00227(E), Proj. IE63430ID246, SRI Proj. 5090, Task 1E634301D4603, Dec.
1964, 98pp. USA ElectronIcs Labs., Fort Monmouth, N.J. (Stanford Research Institute, Menlo
Park, Calif.). (AD 462836)

This report covers the progress made and the conclusions reached during the first 6
months of effort on the development of an automated speech intelligibility test. The liter-
ature in intelligibility testing has been surveyed and evaluated. 6 of the most common
Intelligibility tests have been compared in terms of their materials, employment of speakers
and listeners, validity and reliability of results, and potential for automation. On the
basis of theoretical considerations and well-known empirical findings, it is concluded that
the requirement for a highly efficient and reliable automated test procedure can best be
satisfied with a multiple-choice test in which the set of possible messages is known to the
listener.
R 12

29,046
Biersdorf, W.R. CONVERGENCE AND APPARENT DISTANCE AS CORRELATES OF SIZE JUDGMENTS AT NEAR
DISTANCES. J. gen. Psychol., Oct. 1966, .l(Second Half), 249-264. (USA Walter Reed Army
Institute of Research, Walter Reed Army Medical Center, Washington, D.C.).

Apparent size matches and apparent distance estimates were obtained with the use of light-
ed targets within a blacked out vision tunnel. 4 standard targets of constant visual angle
at one meter and less were matched with a comparison target at 4 meters distance. Size
matches were obtained under 2 sets of Instructions: equidistant and objective, all under mon-
ocular viewing. In the first experiment, a half-silvered mirror before the S's eye enabled
concurrent measures of monocular convergence to be made. The size matches showed a small,
but statistically significant, deviation from constant angular size, which was highly corre-
lated with convergence and apparent distance estimates. The apparent distance estimates were
foreshortened from the physical target distance, but were in the correct relative ordering
for large differences in target distance. The size matches were not affected by changes of
instruction. In the second experiment, the half-silvered mirror was removed from In front of
S's eye. The size matches showed a deviation from constant angular size similar to the first
experiment, but 2 of the 4 Ss showed changes In size with changed Instructions. These same
2 Ss showed correct relative distance judgments similar to the first experiment. The 2 Ss
who failed to change size with instructions got relative distance judgments significantly
reversed from the correct direction. It Is concluded that this apparent size effect of a
deviation from constant angular size at near distances In reduction conditions occurs regard-
less of the direction of distance judgments of the same targets.
R9
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29,047
Turner, E.D. & Bevan, W. RESPONSE LATENCY AS A FUNCTION OF THE STATISTICAL STRUCTURE OF A
PRIOR SCHEDULE OF PRESENTATION INTERVALS. J.,gen.,,Psychol., Oct. 1966, 75(Second Half), 279-
284. (Kansas State University, Manhattan, Kan.)

Four Independent groups of 36 Ss each were used In a study of risponse latency as a func-
tion of the statistical structure of a prior schedule of presentation Intervals. Each group
received an adaptation series of 25 trials followed without Interruption by 2 test trials.
For 3 groups the adaptation series were variable Interval schedules: a rectangular, a ran-
domly sequenced normal, and a nonrandomly sequenced normal schedule. The fourth group re-
ceived a constant Interval schedule set at the mean duration of the other 3 (15 seconds).
The test Intervals were consecutively 15 seconds and 5 seconds. The groups did not differ
from each other, nor from their pretest response latency, on the first test trial. The
groups receiving the rectangular and randomly sequenced normal distribution of presentation
Intervals showed no change In response latency from the 15 second to the 5 second test trial.
In contrast, the groups on the nonrandom normal and the constant-Interval adaptation sched-
ules showed a significant Increase In response latency on the 5-second test trial. These re-
sults, except for those of the random normal group, conform to predictions from Expectancy
Theory.
R 14

29,048
Horn, E.P. & Dowler, J.K. INTERMITTENT AND STEADY STIMULATION EFFECTS ON PERCEPTION OF
VISUAL APPARENT MOVEMENT. J. pen. Psychol., Oct. 1966, 75(Second Half), 285-289. (Psychol-
ogy Dept., University of Florida, Gainesville, Fi.).

The study Involves the stability of the upper threshold of apparent movement. 20 Ss were
randomly divided Into 2 groups, each with a fixed sequence of trials. After an appropriate
pretrial period Involving familiarization and Instruction, the Ss were exposed to 20 3-mInute
periods of stimulation containing 1 of 4 selected exposure levels. After each of these ex-
posure periods the S was randomly presented I of 5 selected Inspection rates balanced around
the predicted upper threshold. During each of these Inspection periods, the S was required
to respond with either a movement or a no-movement response. An analysis of variance showed
that the 3 variables of exposure rate, Inspection rate, and sequence of trials (order) were
all significant. Another analysis showed that for all 4 exposure levels the 2 lowest Inspec-
tion rates were reported as movement a significantly greater number of times than the 2 high-
est Inspection rates. An additional analysis Indicated that the low Intermittent exposures
were consistent In their effect when Inspection rates were within apparent movement rates
previously reported (2, 3). For both a highly Intermittent exposure and steady luminance,
the higher Inspection rates elicited more movement than for the low Intermittent exposures.
In conclusion, the results of this study define some experimental variables Influencing the
measurement of upper thresholds of apparent movement. If Inspection of beta movement fol-
lows an exposure to an Intermittent stimulation, the Intermittent effect Influenced the Judg-
ment of movement for some higher Inspection rates. These results Indicate that an upper
threshold should be appropriately measured within a given operational condition and may not
be extrapolated from It.
R5

29,049
Heslam, Diana R. "REPETITION EFFECT' IN THE DETERMINATION OF PAIN THRESHOLD. J. gen. Psy-
cho1., Oct. 1966, 1.(Second Half), 297-303. (Psychology Dept., University of Bristol, Brls-
To, England).

The purpose of the study was to throw some light on the "repetition effect" reported by
Clausen, Gjesvik and Urdal. The term '"repetition effect' refers to the finding that pain
threshold was lowered significantly If It was determined Immediately following the pain
threshold determination of another body ares. Because the repetition effect appeared to be
more pronounced after two than after one preceding stimulation, Clausen at ai. favored a
physiological rather than a psychological explanation of their results. The klnd of physlo-
logical explanation suggested by them has been shown by the writer to be unlikely, however,
because the phenomenon did not occur when the same body area was tested twice consecutively.
On the basis of the present results, a "psychological" explanation of the repetition effect
has been suggested.
R6

29,050
Smiarowski, R.A. & Kintz, B.L. THE AUDITORY FUSION FREQUENCY OF INTERMITTENT SOUNDS. J.
gen, Psvchol., Jan. 1966, 74(First Half), 129-143. (Psychology Dept., Ohio University,
Athens, Ohio).

This paper describes literature relative to auditory fusion frequency phenomena: the pre-
threshold phases, the perceptual decay of loudness, the fusion threshold, and future research
R 18

29,051
Schlesinger, I.M. & Melknan, Rachel. THE EFFECT ON CHOICE-REACTION TIME OF STIMULUS INFOR-
MATION VARIED INDEPENDENTLY OF TRANSMITTED INFORMATION. J n ychl., Jan. 1966,
74(First Half), 165-172. (Hebrew University, Jerusalem, ]reel).

The authors hypothesized that performance In a reaction-time task Is affected not only by
the amount of Information transmitted but also by the perceptual task resulting from charac-
teristics of the stimulus display. The problem of varying stimulus Information Independent-
ly of transmitted Information without increasing the 'confusablityl' of the stimuli was
solved In the following way: S was required to respond to either light In one set of 2
lights by depressing one pushbutton and to respond to either light In a second set of lights
by depressing a second pushbutton. The relative frequencies with which the 2 lights (linked
to one response) appeared varied for different experimental conditions. The following pro-
portions were employed: 9-1, 7-3, and 5-5. Stimulus Information was Increased from one ex-
perimental condition to the next in the order given, whereas transmitted Information was
held constant for all conditions; I.e., there were always 2 equlprobable responses. Both
reaction time and the number of errors Increase with stimulus Information, and reaction time
Is found to be almost a perfect linear function of the amount of stimulus Information.
R 14
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29,052
Horne, E.P. & Bowen, A.J., Jr. PULSE RATE AND LIGHT-GRID POSITION EFFECTS ON BETA MOVEMENT.
J. cen. Psychol., July 1966, 7U(First Half), 79-83. (Psychology Dept., University of Florida,
Gainesville, Fla.).

In a small visual field the effects of certain ground structures and direction of light
movement were studied. 10 Ss Judged 12 fixed rates against several grounds: grid patterns
In either horizontal, diagonal, or vertical position. Light movements In horizontal, verti-
cal, and left and right diagonal positions were Introduced. Each S Judged each rate with
each combination of ground and light position. Only rate was found to be a significant
source of variance. As rate Increased, the frequency of movement Judgments decreased. None
of the position combinations shifted beta movement significantly. It was concluded that In
beta movement the directional ground structures In relation to directional light movement
were not significant determinants of the frequency of movement response.
R6

29,053
Bevan, W. A MULTIPURPOSE STIMULUS-PROGRAMMING SYSTEM. Jg n. Psychol., July 1966, ah(First:
Half), 147-149. (Kansas State University, Manhattan, Ken.).

This note describes a versatile programming package consisting of commercially available
units mounted In a single chassis on wheels for use In conducting several psychophysical ex-
periments concurrently. it also can be applied to any situation In which stimuli must be
presented sequentially, e.g., simple and serial reaction time studies, vigilance studies,
serial le.rnlng, etc. (HEIAS)

29,054
Walsh, J.F. & Mislak, H. DIURNAL VARIATION OF CRITICAL FLICKER FREQUENCY. J. gen. Pseyhol.,
July 1966, 75(First Half), 167-175. (Psychology Oept., Fordham University, New York, N.Y.).

The effect of hour-to-hour variability upon critical flicker frequency (CFF) thresholds
of 60 college resident students, 30 males and 30 females, was Investigated. Monocular
thresholds were obtained by the method of constant stimuli from 8 a.m. to 8 p.m. In 5 ses-
sions spaced 3 hours apart. A diurnal effect was found In which there is an Inverse rela-
tionship between CFF thresholds and time of day (p <.05). The highest values for 6FF were
obtained at 8 p.m. and 11 a.m., Indicating a nonlinear relationship was also present (p <.05
In addition, 3 patterns of response were detected: a) positive slope--Indicating an Increase
In CFF values with time of day; b) negative slope--showing a decrease In CFF with time of
day; and c) zero slope--reflecting no basic change In threshold values over time. The vall-
dity of the 3 patterns of responding needs to be explored systematically In 6FF as well as
In other perceptual and cognitive areas. Such patterns would be strong evidence against
using averaged data In making evaluations of a function or an agent.

29,055
Tune, G.S. NEGLECT OF STIMULUS INFORMATION IN A TWO-CHOICE TASK. Jr 

n . 
Psychoi., April

1966, 74(Second Half), 231-236. (Harvard University, Cambridge, Mess.).

This paper reports an experiment In some ways similar to probability-learning tasks and
In which $Is sources of Information are limited. Instead of requiring S to anticipate which
event would occur next In a 2-choice task, he was asked to report which event had occurred.
No knowledge of results was given, and S's Initial preconceptions about the nature of the
task were left unhindered. The stimuli were made redundant by arranging that one type of
stimulus occurred proportionately more often than the other. In addition, a certain propor-
tion of the stimuli were deleted from the record, so that S (instead of reporting what had
occurred) had to guess which event should have occurred. Ss, therefore, were left with vir-
tually one source of useful Information: namely, the statistical regularities In the stimuli.
The responses were examined by a Friedman analysis of variance and Indicate that the Ss did
not use the stimulus Information and that there was no significant probability matching. The
findings were explained on the basis of SsI response preferences which because they average
out to equal frequency usage, can account for the Increase In error with Increasing stimulus
redundancy.
R3

29,056
Morrison, Linda J. & Nazzaro, J.R. ANCHORING OF PITCH JUDGMENTS. J. gen. Psyche]., April
1966, 7(Second Half), 307-311. (Psychology Dept., Mary Washington College, Fredericksburg,
Va.).

With the method of single stimuli the anchoring of pitch'Judgments Is clearly observed
In groups for which the Intensity level Is held constant and In groups for which the Intensl-j
ty is varied. The obtained functions are linear, which Is expected for a metathetic dimen-
sion. The shifts In Judgments caused by the anchor are In accord with predictions of adapta-
tion-level theory.
R9

29,057
Lloyd, K.E., Johnston, WA. & Belcher, Sandra A. SHORT-TERM RETENTION AS A RATIO OF AVERAGE
STORAGE LOAD TO AVERAGE LOAD REDUCTION. J. gen. Psychol., April 1966, 24(Second Half), 347-
353. (Psychology Dept., Washington State University, Pullman, Wash.).

An attempt was made to relate short-term recall to a ratio of the average number of Items
being stored (when a request for recall occurred) to the average number of Items requested.
When the ratio Is unity, all stored Items are requested. As the ratio departs from unity,
fewer Items are requested per recall In relation to the number being stored. Mean recall er-
rors Increase as the ratio Increases. The shape of the function remains constant despite
changes In the ease with which the stored Items can be encoded. Within any one ratio, the
recall scores are rank ordered directly with both variables In the ratio.
R5

29,064
Recht, J.L. SYSTEMS SAFETY ANALYSIS: FAILURE MODE AND EFFECT. Nat. Sfety Nws, Feb. 1966,
,U(2), 24-26. (Statistics Div., National Safety Council, Chicago, Ill.).

Failure node and effect analysis Is one of the 4 principal methods used by systems
safety engineers. This article gives a general outline of Its main aspects,
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29,083
Howell, W.C., Johnston, W.A. & Goldstein, I.L. COMPLEX MONITORING AND ITS RELATION TO THE
CLASSICAL PROBLEM OF VIGILANCE. J. Org. Behav. Hum. Perf., Dec. 1966, 1(2), 129-150.
(Human Performance Center, Ohio State University, Columbus, Ohio).

Classical vigilance research has provided little insight into mechanisms responsible for
complex monitoring performance. It has been unsuccessful both in establishing an appropriate

data base for such behavior and in generating fruitful hypotheses. An empirical approach is
therefore proposed In which variables contributing to task complexity are manipulated at a

molar level, and those found to influence monitoring performance are subjected to progressive

refinement. 3 illustrative experiments are reported using a task designed to permit manipu-
lation of a variety of complexity variables. Low frequency, high density, and irrelevant
signals all were found to inhibit detection; in addition, sizable decrements occurred under
some combinations of these conditions. Refinement of the density effect suggested that
pattern of scanning, probably controlled by the reinforcing properties of detected signals,
Is of major importance in complex monitoring performance.
R 29

29,084
Ryterband E.C. & King, D.C. RELATIONSHIP BETWEEN TASK CHOICE AND RESISTANCE TO CHANGE: A

DISSONANCE ANALYSIS. J. Org. Behav. Hum. Perf., Dec. 1966, 1(2), 151-168. (Purdue Univer-

sity, Lafayette, Ind.).

High and low dissonance conditions were established by having Ss perceive greater or les-

ser choice associated with their performance on a boring, useless task. Enhanced assessments

of that task, as resolutions of dissonance were predicted and observed more extensively In

high than In low dissonance conditions. In order to examine "resistance to change" via dis-

sonance conceptions, Ss were subsequently offered two otherwise equally attractive incentives.

As predicted dissonance level produced variations in response to Incentives. Low dissonance

Ss (low prior task enhancement) showed no resistance to change, accepting both Incentives.

High dissonance Ss, however (high prior task enhancement), showed resistance to one incentive

because Its acceptance Implied devaluating assessments of the task adopted in previous disso-

nance resolution.
R 16

29,085
Welck, K.E. & Penner, D.D. TRIADS: A LABORATORY ANALOGUE. J. Org. Behav. Hum. Perf., Dec.
1966, 1(2), 191-211. (University of Minnesota, Minneapolis, Minn. & General Electric Co.).

This paper argues that organizational researchers should study triads and the process of
coalition formation more intensely since triads contain several organizational properties
that are not found in smaller groups. A triad task is proposed that offsets many short-
comings of previous tasks used to study 3 person groups. Procedural variations and psycho-
logical properties of the task are discussed as are reformulations of traditional issues in
triad theory that seem feasible given the properties of the triad task.
R 37

29,086
Vroom, V.H. ORGANIZATIONAL CHOICE: A STUDY OF PRE- AND POSTDECISION PROCESSES. J. Org.
Behav. Hum. Perf., Dec. 1966, 1(2), 212-225. (Carnegie Institute of Technology, Pittsburgh,
Penn-)-

The Ss In this Investigation were graduate students in a school of industrial management
who were nearing the completion of their program of training and were engaged in the process
of selecting an organization in which to begin their managerial career. After "surveying
the market" but before making their choices, Ss rated the attractiveness of each of three
organizations from which they expected to make their choices and completed a questionnaire
designed to measure their conceptions of the Instrumentality of each of these organizations
for the attainment of their goals. Identical measures were obtained after the choice had
been made. A strong positive relationship was observed, both before and after choice, be-

tween the attractiveness of organizations and the Ss conceptions of the Instrumentality of
organizational membership for goal attainment. The mean attractiveness of chosen organiza-
tlons Increased from before to after choice as did the SsI conceptions of their instrumental-
Ity for goal attainment. On the other hand, both the attractiveness and cognized Instrumen-
tality of unchosen organizations decreased. The findings are generally In accord with pre-
dictions made from Festlnger's theory of cognitive dissonance.
R 17

29,087
Wherry, R.J. & Curran, P.M. A MODEL FOR THE STUDY OF SOME DETERMINERS OF PSYCHOLOGICAL
STRESS: INITIAL EXPERIMENTAL RESEARCH. J. Org. Behav. Hum. Perf., Dec. 1966, i(2), 226-
251. (USN Aerospace Medical Institute, NAMC, Pensacola, Fla.).

A four-choice discrimination task and various levels of electric shock have been used to

Investigate possible determiners of anticipatory stress, and individual differences in per-
formance decrements resulting from such stress. In general, disruption increases as the
threatening event comes closer, as the perceived probability of its occurrence becomes great-
er, and as the perceived degree of unpleasantness is increased. Whether or not the antici-
pated unpleasant event really occurred in previous exposures influences behavior In subse-
quent exposures. There are several indications that anticipatory physical threat stress has
a curvilinear relationship to performance, with low amounts of threat enhancing performance.
There were wide Individual differences In susceptibility to performance disruption by threat.
R 21

29,o88
Scett, W.E., Jr. ACTIVATION THEORY AND TASK DESIGN. J. Org. Behav. Hum. Perf., Sept. 1966,
1 (), 3-30. (Indiana UniversIty, Bloomington, Ind.).

Performance decrements and dissatisfactions at the work place have long been observed but

have not been adequately explained. Activation research and selected studies of work behav-
for are reviewed to show that decrements in performance may be better understood In the lighj
of recent neuropsychologlcal findings. This review indicates that activation theory and the 0
research upon which It Is based anticipates behavior related to variations In task design ani

suggests new avenues of investigation for those interested In the determinants of work be-
havior.
R 81
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29,089
Schum, D.A. PRIOR UNCERTAINTY AND AMOUNT OF DIAGNOSTIC EVIDENCE AS VARIABLES IN A PROBABIL-
ISTIC INFERENCE TASK. J. Org. Beht.,. Hum. Perf., Sept. 1966, 1(1), 31-54. (Human Perfor-
mance Center, Ohio State University, Columbus, Ohio).

Ss' probabilistic Inference caprbilities were evaluated in a simulated threat-diagnosis
task. Ss revised probabilities on the basis of equivocal, contradictory, and unreliable evi-
dence. Revisions of subjective probability were compared with theoretical revisions calcu-
lated using a modification of Bayes' theorem. Ss' revisions and the theoretical revisions
showed a significantly Increasing disparity as the amount of evidence to be processed was In-

creased. The overall disparity between Ss' and theoretical revisions obtained when a uniform
prior probability distribution was assumed did not differ significantly from the disparity
obtained under an assumed nonuniform prior probability distribution. A general paradigm for
complex inference task situations Is discussed.
R 11

29,090
Vroom, V.H. A COMPARISION OF STATIC AND DYNAMIC CORRELATIONAL METHODS IN THE STUDY OF
ORGANIZATIONS. J. Or,. Behav. Nun. Perf., Sept. ig66, 2(1), 55-70. (Carnegie Institute of
Technology, Pittsburgh, 

Penn..

Most of our existing knowledge of the behavior of complex organizations has stemmed from
the use of static correlational methods. Measurements of a sample of organizations or sub-
parts of organizations are taken on two or more variables, and the resulting scores are cor-
related with one another. In the present Investigation the results obtained with this pro-
cedure were compared with 2 dynamic methods, one Involving a simple correlation between
changes on two or more variables and the second Involving the correlation between changes
corrected for regression toward the mean. Data on 20 variables were obtained from question-
naires and from company records for 26 geographically separated units of a large package
delivery organization. The results show relatively little agreement between static correla-
tions and those obtained by either of the dynamic methods. However, static correlations
were more highly related to expert predictions of causal relations than were the newer meth-
ods. Further use of dynamic methods would seem to be warranted In situations In which dif-
ferent amounts or directions of change have occurred in Independent variables while other
variables have remained constant.
R 21

29,091
Posner, M.I., & Konick, A.F. SHORT-TERM RETENTION OF VISUAL AND KINESTHETIC INFORMATION.
J. Org. Behav Hum. Perf., Sept. 1966, 10), 71-86. (University of Oregon, Eugene, Ore. &
Kent State University, Kent, Ohio). -

This series of experiments concerns short-term retention of the position of a circle on a
line (visual-location) and of the length of a motor movement without visual feedback (kines-
thetic-distance). Both tasks show forgetting of Information over time Intervals up to 30
seconds. Visual-location shows a systematic Increase In forgetting as Interpolated task dif-
ficulty Is Increased. Forgetting of kinesthetic-distance Is unrelated to interpolated task
difficulty. Analysis of the data suggests that in both tasks primary retention Is through
Imagery rather than verbal codes. Retention of information about visual-location seems to
require the availability of central processing capacity but kinesthetic-distance does not.
The implications of these findings for the analysis of perceptual-motor skills and for a
general theory of short-term memory are examined.
R 16

29,092
Frederiksen, N. VALIDATION OF A SIMULATION TECHNIQUE. J. Org. Behav. Hum. Perf., Sept.
1966, 1(), 87-109. (Center for Psychological Studies, Educational Testing Service, Prince-
ton, NJ.).

Scores on tests of cognitive abilities, interests, and personality and biographical In-
formation were obtained for a group of 115 administrators In the federal government who had
also been given the Bureau of Business In-Basket Test. The group overlapped with a larger
group (N - 335) of Ss who had provided data for a factor analysis of scores from the In-
basket. The purpose of the present study was to observe the correlations of in-basket scores
with the ability and other measures and to estimate the factor loadings of the other meas-
ures on the factors obtained In the previous study. This was accomplished by estimating the
correlations between In-basket scores and other variables for the larger group (assuming ex-
plicit multivariate selection), and then using a factor extension procedure to estimate
loadings on the oblique primary factors and the second-order factors. The general trend of
the results Is In harmony with the relationships one might expect on logical or theoretical
grounds. The results tend to establish the construct validity of in-basket scores. It would
therefore seem reasonable to consider using scores on situational tests like the In-basket
as dependent variables In social-psychological experiments, or as provisional criteria for
validating tests which approach the problem of measuring personality less directly. The use
of situational tests in assessment Is discussed.
R 16

29,093
Dudycha, Linda W. & Naylor, J.C. CHARACTERISTICS OF THE HUMAN INFERENCE PROCESS IN COMPLEX
CHOICE BEHAVIOR SITUATIONS. J. Or . Behav. Hum. Perf., Sept. 1966, 1(I), 110-128 (Ohio
State University, Columbus, Ohio.

Ten Ss were assigned to each of 6 experimental 2-cue Inference conditions created by vary-
Ing the validity of the first cue across levels of .4O and .80, and by varying the validity
of the second cue across levels of .20, .40, and .60. In each case the 2 cues were orthogon-
al. All performance indices closely approximated the dictates of a probability matching
strategy. Subject consistency did not deviate greatly from the predictability available In
the stimulus system, and Ss exhibited a high degree of ability in matching their equations to
those defining the environmental complex. The value of a second ecological cue was a func-
tion of both the validity of the cue itself and the validity of the cue It was paired with.
Pairing an additional cue to one of low validity was always facilitating, while adding an ad-
ditional cue to one of hlgh validity was always detrimental.
R 18
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29,105
Weiner, B. EFFECTS OF MOTIVATION ON THE AVAILABILITY AND RETRIEVAL OF MEMORY TRACES. Psy-
chol. Bull., Jan. 1966, (l), 24-37. (Center for Personality Research, University of Minne-
sota, Minneapolis, Minn.).

A review which analyzes a vast array of studies relating motivation and memory is present-
ed. Investigations In which the motivational manipulation occurred during trace formation
are distinguished from studies in which the manipulation occurred during trace storage or
trace retrieval. The review includes a series of investigations by the author which varied
the incentive for retaining stimuli. The general conclusion is that many studies in the area
are methodologically inadequate, and have yielded conflicting results. However, there are
studies which provide strong evidence that memory can be influenced by nonassoclative factors.
R 113

29,106
Saugstad, P. EFFECT OF FOOD DEPRIVATION ON PERCEPTION-COCNITION. Psychol. Bull., Feb. 1966,
§5(2), 80-90. (University of Oslo, Oslo, Norway).

9 experiments designed to investigate the effect of food deprivation on perceptual-cogn-
tive processes are examined in detail. An effect is revealed in only some of these experi-
ments. The deviating results are explained by assuming the motivational state will not af-
fect perceptual-cognitive processes unless the material presented is meaningful in relation
to the motivational state. An examination of the operational definitions given of the pro-
cesses studied indicate that the processes may by more meaningfully termed imaginary than
perceptual. An examination of the operational definition of the motivational state of hunger
revealed that in most of the experiments the Important condition may not be hours of food
deprivation, but the expectancy of the Ss as to when they may next receive food.
R 28

29,107
Gyr, J.W., Brown, J.S., Willey, R. & Zivan, A. COMPUTER SIMULATION AND PSYCHOLOGICAL THEO-
RIES OF PERCEPTION. Psychol. Bull., March 1966, .2(3), 174-192. (University of Michigan,
Ann Arbor, Mich.).

Computer simulations of perceptual processes have often not related directly to questions
of concern to the psychology of perception and, In particular, have regarded perception as a
sensory, as opposed to a sensorimotor or active, process. Some of the psychological litera-
ture which is relevant to the issue of perception as a passive vs. an active process is re-
viewed and the differences between these alternative conceptions of perception and the gains
to be derived from using the active-perceiver model are spelled out. Past computer models
are reviewed In the light of such psychological theories of perception. A different simula-
tion program based explicitly on the active-perceiver model of perception Is then sketched in
broad outlines and its potential for doing research upon psychological problems is reviewed.
R 50

29,108
Royce, J.R., Carran, A.B., Aftanas, M., Lehman, R.S., et al. THE AUTOKINETIC PHENOMENON: A
CRITICAL REVIEW. Psychol. Bull., April 1966, §2(4), 243-260. (University of Alberta, Ed-
monton, Alberta, Canada).

Studies reviewed in this article are grouped under the areas of response problems, dynamic
determinants, individual differences, clinical studies, reduction of movement, and theories
of autokinesis (AK). Much of the work to date is concerned with the demonstration of various
suggestion effects" without regard to the basis of residual AK. Determinants of AK are many
and varied but little can be said about their relative potencies. Although a modified ver-
sion of the Gregory-Zangwil model may serve well, there Is presently no single theory of AK
which accounts for all the data. Further developments In the theory and control of AK hinge
upon the sedulous development of improved techniques for measuring AK. 3 criteria for meas-
uring AK are offered.
R 103

29,109
Montagu, J.D. & Coles, E.M. MECHANISM AND MEASUREMENT OF THE GALVANIC SKIN RESPONSE. Psv-
chol. Bull., May 1966, A9(2), 261-279. (Pharmacology Dept., University College, London, Eng-
land & Psychiatry Dept., University of British Columbia, Vancouver, British Columbis, Canada).

The measurement of the galvanic skin response (GSR) is subject to error from many sources.
Recent work has elucidated the peripheral mechanism of the response and has provided an ap-
propriate electrical model. This review considers the measurement and analysis of the GSR
in the light of this recent work. dc and ac methods are compared. The relative merits of
constant current (resistance) and constant voltage (conductance) measurements are discussed;
and the optimal electrode systems are defined. A brief survey of the organismic and environ-
mental variables which influence the response is included.
R 81

29,110
Marascullo, L.A. LARGE-SAMPLE MULTIPLE COMPARISONS. Psycho1. Bull., May 1966, gj(5), 280-
290. (University of California, Berkeley, Calif.).

Large-sample multiple comparisons based upon a X2 analog of Scheffe's Theorem (1959) are
Illustrated by means of 5 examples. The examples involve the correlation coefficients of K
Independent bivarlate normal populations; the parameters of K independent binomial popula-
tions; the interaction measures of K Independent continency tables; the parameters of K In-
dependent normal populations with unequal variances; and the differences between the param-
eters of K sets of paired normal populations with unequal variances. In addition, a general
test statistic is presented to test the null hypothesis that involves the parameters.
R 12

29,111
Buck, L. REACTION TIME AS A MEASURE OF PERCEPTUAL VIGILANCE. Psychol. Bull., May 1966, 65
(5), 291-304. (Industrial Psychology Research Unit, University College, London, England).

This article reviews the use made of reaction time as an Index of performance deteriora-
tion in monitoring tasks, with special reference to the hypothesis that RT and detection rate
are correlated Indices of perceptual vigilance. It is concluded that this Is the case, and a
theoretical model relating the 2 indices to changes in vigilance occurring with time on task
is proposed.
R 59
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29,112
Graham, Frances K. & Clifton, Rachel K. HEART-RATE CHANGE AS A COMPONENT OF THE ORIENTING
RESPONSE. Psychol. Bull., May 1966, Li(S), 305-320. (University of Wisconsin, Madison,
Wlsc.).

Both Sokolov and the Laceys have proposed that aulonomic feedback to central neural struc-
tures amplifies or reduces the effects of stimulation. Lacey and Lacey distinguished between
the effects of feedback from the cardiovascular system and from other autonomic systems and
suggested, specifically, that heart-rate (HR) acceleratlon should be associated with stimulus
"rejection" and HR deceleration with stimulus enhancrment. This appeared to be contradicted
by evidence that HR Increased with the orienting reflex whose function, according to Sokolov,
is the enhancement of stimulus reception. However, when studies using simple "nonsignal"
stimuli were reviewed, It was found that the criteria identifying an orienting reflex were
satisfied by responses of HR deceleration and that Instances of HR acceleration probably re-
flected a "defense," "startle," or "acoustic-cardiac" response.
R 83

29,115
Martin, Irene & Venables, P.H. MECHANISMS OF PALMAR SKIN RESISTANCE AND SKIN POTENTIAL.
Psvchol, Bull., June 1966, f5(6), 347-357. (institute of Psychiatry, London, England & Birk-
beck College, London, England).

An attempt is made to analyze peripheral and centi:jI factors responsible for 4 electrical
properties of palmur skin: a) skin-resistance level (SRL), b) skin-resistance responses
(SRRs), c) skin-potential level (SPL), and d) skin-potential responses (SPRs), these latter
being often diphasic--an initial negative change in potential followed by a positive wave.
There seems little doubt that SRL and SRRs are closel, linked with sweat-gland activity, but,
in addition, there is probably some contribution from epidermal factors. Available data
suggest that SPL is largely independent of sweat-gland activity and may relate to certain
membrane characteristics of the epidermis. In the cate of SPR, the latency of the negative
wave seems to correlate closely with the latency of the SRR, and both are probably functions
of the presecretory activity of sweat-glands. The mechanism of the positive wave Is In
doubt; it is regarded by some as a secondary aspect of sweat-gland activity and by others as
being of Independent epidermal origin.
R 54

29,116
Clark, W.C. THE PSYCHE IN PSYCHOPHYSICS: A SENSORY-DECISION THEORY ANALYSIS OF THE EFFECT
OF INSTRUCTIONS ON FLICKER SENSITIVITY AND RESPONSE BIAS. Psychol. Bull., June 1966,6_5(6)
358-366. (Psychiatry Dept., Columbia University, New York, N.Y.).

Instruction-induced changes in flicker thresholds measured by traditional psychophysicai
procedures may reflect changes in sensory sensitivity or In response bias. In a group of 16
psychiatric patients, a facilitating set, in contrast to an inhibiting set, increased the
proportion of flicker responses to both a physically Intermittent light ("hits," p<.Ol) and
to a continuous light ("false affirmatives," p<.Oi). Analysis of the data by the method of
constant stimulus suggested a change In the flicker threshold; however, analysis of the same
data by sensory (statistical) decision theory demonstrated that sensory sensitivity (d') was
unchanged, and that only the Ss' response bias or subjective criterion (x) was altered. The
results suggest that differences in sensory thresholds, which are often reported between con-
trol and experimental groups are likely to reflect a difference in attitude towards the sub-
jective costs and values of the various decision outcomes.
R 34

29,118
Poulton, E.C. & Freeman, P.R. UNWANTED ASYMMETRICAL TRANSFER EFFECTS WITH BALANCED EXPERI-
MENTAL DESIGNS. Psychol. Bull., July 1966, 66(I), 1-8. (Applied Psychology Research Unit,
MRC, Cambridge, England)

In comparing 2 conditions using a simple Group I AB, Group II BA design, transfer effects
may be a) 2-way asymmetrical: after A, B is better; after B, A is worse. This appears as an
Interaction between Conditions and Order, and can be due to an initial difference between
Groups I and II. b) I-way: A remains unchanged; after A, B is better (or worse). This may
show In Tukey's mean square for nonadditivity. Examples are given of both kinds. Asymmetri-
cal transfer generally reduces, but can exaggerate, the difference between 2 conditions.
With this simple balanced experimental design, a between-group analysis of the conditions
performed Ist can be made which is uncontaminated by transfer effects, as well as a within-
group analysis of Ist and 2nd conditions combined. Only if the individual differences are
too large should the experimenter resort with caution to the latter.
R 32

29,119
Mukherjee, B.N. APPLICATION OF CANONICAL CORRELATIONAL ANALYSIS TO LEARNING DATA. 

Psychol.

Bull., July 1966, 66(), 9-21. (Nagpur University, Nagpur, India).

This paper is concerned with the application of Hotelling's canonical correlational anal-

ysis to certain problems of learning, such as a) prediction of learning from external meas-

ures, b) efficiency of learning indices as predictors of academic grades, c) the extent to

which different sets of learning scores share the same function, and d) changes in the factor

lal structure of learning as practice continues. Analyses of the published data using this

statistical method revealed that there is a considerable amount of Improvement In predictive

efficiency if learning is treated in multivarite terms. An important methodological point

is the finding that in classical eyelid-conditioning experiments, the Ss should be matched in

terms of their reflex sensitivity to light and puff. It is also felt that canonical analysis

may serve as an alternative method of studying the nature and extent of change in ability

patterns as improvement occurs in a learning task.

R 56

29,120
Davis, G.A. CURRENT STATUS OF RESEARCH AND THEORY IN HUMAN PROBLEM SOLVING. Psychol. Bull.,
July 1966, 66(1), 36-54. (University of Wisconsin, Madison, Wise.).

Problem solving theories in 3 areas are summarized: traditional learning and cognitive-
Gestalt approaches plus more recent computer and mathematical models of problem solving.
Recent empirical studies are categorized according to the type of behavior elicited by the
particular problem-solving task. Anagram, "insight," water-jar, and arithmetic problems are
considered to be solved by covert trial-and-error behavior (Type C problem-solving tasks).
Switch-light, classification, probability-learning, and numerous "miscellaneous" tasks are
approached by overt trial-and-error behavior (Type 0 problem-solving tasks).
R 128
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29,121
Price, R.H. SIGNAL-DETECTION METHODS IN PERSONALITY AND PERCEPTION. Psychol. Bull., July
1966, 56(l), 55-62. (University of Illinois, Urbana, I11.).

Methodological problems encountered in the use of traditional threshold measures in the
study of personality and perception are discussed. The threshold is shown a) to yield re-
suits dependent upon the psychophysical method used, b) to be arbitrary in definition, c) to
be unimproved by corrections for guessing, and d) to confound the observer's sensory capabil-
ities with his criterion for reporting a given stimulus event. Methods derived from signal-
detection theory are described. Studies using the logic and methods of signal-detection an-
alysis in personality and perception research are reviewed and their Implications discussed.
R 35

29,122
Opsahl, R.L. & Ounnette, M.D. THE ROLE OF FINANCIAL COMPENSATION IN INDUSTRIAL MOTIVATION.
Psychol. Bull., Aug. 1966, 66(2), 94-li1. (University of Minnesota, Minneapolis, Minn.).

Theories and research studies related to the effects of financial compensation on employee
motivation are reviewed and critically evaluated. Such theories are based primarily on limit-
ed studies conducted on subhuman species; no deductions from these theories have been ade-
quately tested in Industry. Most compensation practices in industry are based on impression-
istic evidence characterized by anecdotal accounts and data gathered by means of self-report
questionnaires. Studies of the effects of money on employee behavior need to be conducted
in laboratory or In tightly controlled field settings. A commendable start in this direction
has been made by a few investigators, but more empirical tests of the bases of current com-
pensation practices are needed. Such research should lead eventually to a sound theory of
money and employee motivation from which more effective and more behaviorally relevant com-
pensation practices may be derived.
R 106

29,123
Mulalk, S.A. INFERRING THE COMMUNALITY OF A VARIABLE IN A UNIVERSE OF VARIABLES. Psxhol.
Bull., Aug. 1966, 66(2), 119-124. (University of Utah, Salt Lake City, Utah).

Given a sample of variables from a universe of variables measuring an unlimited number of
different properties, and assuming that the most likely additional variables to be found in
the universe are variables differing from the sample variables by arbitrarily small amounts,
It Is argued that the most likely Inference about the communality of a sample variable In the
context of the universe Is the reliability of the variable. All true variance In a sample of
variables should thus be used In Inferring common variance In the universe.
R 15

29,125
Ganz, L. IS THE FIGURAL AFTEREFFECT AN AFTEREFFECT? A REVIEW OF ITS INTENSITY, ONSET, DECAY
AND TRANSFER CHARACTERISTICS. Psychol. Bull., Sept. 1966, 66(3), 151-165. (University of
California, Riverside, Calif.).

It has been shown how figural aftereffects might be generated by the lateral Inhibitory
effects of the Inspection figure, In the manner of a simultaneous Illusion. The present ef-
fort reviews some evidence suggesting that a figural aftereffect Is a simultaneous Illusion:
a) Varying the intensity of the inducing figure affects the simultaneous Illusion and figural
aftereffect In similar ways. b) Temporal characteristics--onset and decay--of light adapta-
tion, of afterimages, and of figural aftereffects are considered. It Is shown that they obey
similar empirical equations and that the constants in those equations have similar values.
c) The argument that the use of an Interocular presentation of inducing and test figure ellm-
inates the possible influence of afterimages is reviewed. It Is concluded that figural after-
effects are very closely related to 3 visual phenomena: simultaneous contrast (the result of
lateral inhibition), light and dark adaptation, and ocular tremor.
R64

29,127
Pugh, D.S. MODERN ORGANIZATION THEORY: A PSYCHOLOGICAL AND SOCIOLOGICAL STUDY. Psvchol.
Bull., Oct., 1966, 66(4), 235-251. (Industrial Administration Research Unit, University of
Aston, Birmingham, England).

"Organization theory" Is the study of the structure and functioning of organizations and
the behavior of groups and individuals within them. It is an emerging Interdisciplinary
quasi-independent science, drawing primarily on the disciplines of psychology and sociology
but also on economics and to a lesser extent on production engineering. The main lines of
development affecting the conceptualization of the subdiscipline can be traced under 6 head-
ings: a) management theorists (from Henri Fayal to Wilfred Brown); b) structural theorists
(from Max Weber to Tom Burns); c) group theorists (from Elton Mayo and Kurt Lewin to Rensis
Likert); d) Individual theorists (from the Industrial Fatigue Research Board to March and
Simon); a) technology theorists (F.W. Taylor, Eric Trist, Joan Woodward); and f) economic
theorists (from Alfred Marshall to Robin Harris). Current work is surveyed and certain les-
sons drawn.
R 107

29,128
Bresnahan, Jean L. & Shapiro, N.M. A GENERAL EQUATION AND TECHNIQUE FOR THE EXACT PARTITION-
ING OF CHI-SQUARE CONTINGENCY TABLES. Psychol. Bull., Oct. 1966, 66(4), 252-262. (Emory
University, Atlanta, Ga.).

This paper considers the technique of the exact partitioning of x
2 
contingency tables,

Methods are presented for partitioning contingency tables Into components. A general equa-
tion for X

2 
is derived. The equation may be used for the calculation of exact X values for

a) nonexhaustive sets of categories, and b) situations in which some cells have small expec-
ted frequencies.
R 13

29,129
Groen, G.J. & Atkinson, R.C. MODELS FOR OPTIMIZING THE LEARNING PROCESS. Psvchol. Buli.,
Oct. 1966, Lk(4), 309-320. (Stanford University, Stanford, Calif.).

This paper is concerned with showing how certain instructional problems can be reformu-
lated as problems in the mathematical theory of optimization. A common Instructional paradigm'
Is outlined and a notational system Is proposed which allows the paradigm to be restated asa multistage decision process with an explicit mathematical learning model embedded withinit. The notion of an optimal stimulus presentation strategy is introduced and some problems
involved In determining such a strategy are discussed. A brief description of dynamic pro-
granning is used to illustrate how optimal strategies might be discovered In practical situ-
ations.
R 29 111 - 162



29,130
Bakan, D. THE TEST OF SIGNIFICANCE IN PSYCHOLOGICAL RESEARCH. Psychol. Bull., Dec. 1966,
66(6), 423-437. (University of Chicago, Chicago, Ill.).

The test of significance does not provide the information concerning psychological phen-
omena characteristically attributed to it; and a great deal of mischief has been associated
with its use. The basic logic associated with the test of significance Is reviewed. The
null hypothesis is characteristically false under any circumstances. Publication practices
foster the reporting of small effects in populations. Psychologists have "adjusted" by min-
interpretation, taking the p value as a "veasure', assuming that the test of significance
provides automaticity of inference, and confusing the aggregate with the general. The diffi-
culties are illuminated by bringing to bear the contributions from the decision-theory schoo'
on the Fisher approach. The Bayesian approach is suggested.
R 43

29,131
Tresman, H. & Watts, T.R. RELATION BETWEEN SIGNAL DETECTABILITY THEORY AND THE TRADITIONAL
PROCEDURES FOR MEASURING SeilSORY THRESHOLDS: ESTIMATING d' FROM RESULTS GIVEN BY THE METHOD
OF CONSTANT STIMULI. Psychul. Bull., Dec. 1966, 66(6), 438-454. (institute of Experimental
Psychology, Oxford, England.

The theory of signal detectability assumes that the central effect of a stimulus varies
because of physical and neural noise; consequently, the detection of a signal requires a cen-
tral statistical decision procedure. Similar assumptions have been made by psychophysicists
to explain the results of traditional threshold measurement procedures. The interrelations
between signal detectability and threshold measures are discussed in relation to psychophysi-
cal statistical decision theory, and it is shown that a) the false positive rate should be
related to the Crozier ratio C = Al/AI, and b) it should be possible to use responses given
In the method of constant stimuli to predict the value of d' that will be assigned to a given
stimulus by a signal detectability procedure. Evidence supporting both predictions is re-
ported, and the relation between threshold measures and "personality tests" is discussed.
R 56

29,132
Lykken, D.T., Rose, R., Luther, B. & Maley, M. CORRECTING PSYCHOPHYSIOLOGICAL MEASURES FOR
INDIVIDUAL DIFFERENCES IN RANGE. Psychol. Bull., Dec. 1966, 66(6), 481-484. (Psychiatry
Dept., University of Hinnesota Medical School, Minneapolis, Minn.).

Most psychophysiological output variables display marked individual differences in the
maximum and often in the minimum levels of which S is capable. Since such variations in
range are generally unrelated to the underlying variable of interest, measures of tonic level
or of changes in level should be corrected so as to remove their influence. Formulas for this
correction are provided together with experimental evidence showing that such range-correc-
tions may accomplish marked reductions in error variance.
R5

29,133
Waver, E.G. ELECTRICAL POTENTIALS OF THE COCHLEA. Phn o. R v., Jan. 1966, 46(1), 102-127.
(Auditory Research Labs., Princeton University, Princeton, N.J.

The generation of electrical potentials in the ear In response to sounds has been known
for three and a half decades. During this time something like 900 reports have appeared
dealing with these potentials and about 300 more have been concerned with the activities In
the cochlear nerve and its central projections. General reviews in this area have been few.
An early one appeared in Physiological Reviews In 1933, when experiments on the phenomena
were still In an exploratory stage, and another came in 1939, when the relations to hearing
were better understood and many applications were being made to auditory theory. No review
has since appeared that can truly be regarded as comprehensive, though discussions from par-
ticular points of view have been included in the books by Stevens and Davis, Davis and Fowl-
er, Wever, and Wever and Lawrence. In addition, citations of current literature, often with
evaluative comments, have been included in the frequent general summaries of the auditory
field appearing in Annual Reviews of Psychology and Annual Reviews of Physiology. Because
of the intense activity in this area and the manifold nature of the problems that have ariseni
it is no longer possible to bring this subject up to date in an article of reasonable length
the present discussion is thus severely limited in scope.
R 80

29,134
MIlls, J.N. HUMAN CIRCADIAN RHYTHMS. ysIl. Rev., Jan. 1966, 46(1), 128-171. (Physiol-
ogy Dept., University of Manchester, Manchester, England).

Many functions show circadian rhythmicity, but this is often merely impressed by exter-
nal rhythm of habit or environment. There is, however, a circadian clock, which may be
placed tentatively in the region of the hypothalamus, influencing a variety of functions
through many channels, known and unknown, and it may itself be influenced by various envir-
onmental stimuli. When the social environment contributes, the cortex is presumably in-
volved; but the clock does not seem to reside there, since temperature and eosinophil
rhythms persist during regression induced by intensive electroshock therapy, when neuro-
logical examination indicates a lack of cortical function. There is no compelling evidence
for the existence of more than one clock; only the demonstration of 2 rhythms of slightly
different cycle length, neither corresponding to an external rhythm, could prove this. Con-
versely, it is perfectly conceivable that endogenous rhythmicity is present at many levels
of organization. Each would normally be entrained by another rhythm, external or internal,
thus securing the customary integration and synchronization of different functions, but
leaving varied possibilities for disturbance that have hardly yet been explored in man.
R 253

29,135
Oakley, B. & Benjamin, R. M. NEURAL MECHANISMS OF TASTE. Physlol. Rev., April 1966, 46(2)9
173-211. (Zoology Dept., University of California, Los Angeles, Calif. & Physiology Dept.,
University of Wisconsin Medical School, Madison, Wis.).

This review covers the comparative physiology and anatomy of taste. Research that is
primarily behavioral or clinical in nature in not emphasized. Consideration of inverte-
brate taste mechanisms is confined to insects, for little is known about the taste phys-
iology of most other invertebrate forms. This review is divided into 2 portions: a com-
parative section organized according to anatomical locus and a section dealing with some
principles and topics of current interest.
R 239
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29,137
Harmon, L.D. & Lewis, E.R. NEURAL MODELING. Physlol. Rev., July 1966, 46(3), 513-591. (Bell
Telephone Laboratories, Inc., Murray Hill, N.J. & Librascope Group, General Precision, Inc., S
Glendale, Calif.).

Overt neural modeling has proven valuable In neurophyslology, and It seems certain that
It will continue to do so. The purposes of modeling that are significant to physiologists
are threefold: facilitation of preliminary testing of pertinent hypotheses, provision of
tractable means of synthesizing disparate physiological data into unified consistent pic-
tures, and generation of guldelines to crucial physiological experiments. In this review
we have shown how numerous models have fulfilled one or more of these goals, contributing
concrete knowledge to neurophyslology. Contemporary neural models are playing an Important
role In complementing direct neurophysiological Investigation. While their accomplishments
have been substantial, their utility certainly has by no means been fully exploited. The
Increasingly close liaison between theoretical and experimental neurophysiology made possi-
ble by modeling presents an Intriguing challenge for the future.
R 305

29,138
Murdock, B.B., Jr. THE CRITERION PROBLEM IN SHORT-TERM MEMORY. J. exp. Psychol., Sept.
1966, 72(3), 317-324. (University of Toronto, Toronto, Ontario, Canada).

According to signal-detection theory the response Is a function of both sensitivity and
the criterion; this experiment tested for criterion shifts In short-term memory (STM). Eac,
list consisted of 5 A-B paired associates followed by a probe (A or B) for I of the pairs.4 Ss were tested Intensively, and recall was supplemented with confidence ratings and latency
measures. Analysis of the results showed that the strength of the evoked response (as mea-
sured by d') was invariant over serial position but the criterion (as measured bye_) became
stricter as retention Interval Increased. Thus the predicted changes did occur; these find-
Ings raise doubts about conventional error analyses in studies of human verbal learning and
suggest caution In extrapolating from probability measures to strength measures.
R 18

29,139
Epstein, W. PERCEIVED DEPTH AS A FUNCTION OF RELATIVE HEIGHT UNDER THREE BACKGROUND CONDI-
TIONS. J. exe. Psychol., Sept. 1966, 72(3), 335-338. (University of Kansas, Lawrence, Ken.).

The hypothesis was proposed, that the perceived depth, which results from the relative
height cue, depends on "optical adjacency." A 3 x 3 factorial experiment was conducted to
examine this hypothesis. The 2 factors were vertical separation (3.5, 5.5, 7.5 In.) and
background conditions (0 background, outline background without surface texture, textured
background). Verbal estimates of the depth between pairs of frontal parallel points were ob-
tained under the 9 conditions. In one experiment, the backgrounds simulated a floor surface,
and In another, the backgrounds simulated a ceiling surface. The results in both experiments
were comparable. Both main effects, separation and background, and the Interaction effect
were significant. All the effects were In the direction predicted by the optical adjacency
hypothesis.
R4

29,140
Binford, J.R. & Loeb, M. CHANGES WITHIN AND OVER REPEATED SESSIONS IN CRITERION AND EFFEC-
TIVE SENSITIVITY IN AN AUDITORY VIGILANCE TASK. J. exp. Psvchol., Sept. 1966, 22(3), 339-
345. (University of Louisville, Louisville, Ky. & USA Medical Research Lab., Fort Knox,
Ky.).

The sensitivity and criterion indexes, d' and 6, of signal-detection theory were calculat-
ed and used as measures descriptive of vigilance performance, and trends were studied in
terms of these Indexes In addition to the usual ways Involving detections and false alarms.
Ss were run under 2 conditions: a) 1/2 the Ss employed a multiple criterion, I.e., Indicatedtheir degree of confidence at I of 3 levels when they thought they detected a signal; b) 1/2
the Ss merely Indicated the occurrence of a signal (single criterion). All Ss performed the
same task--detection of a 1.8-db. Increment to periodically occurring 60-db. noise pulses--
for 9 80-min. sessions. It was found that a) d' decreased slightly during sessions and In-
creased slightly over sessions; b) criterion Indexes, /, Increased both within and over ses-
sions; c) Ss employing a single criterion, I.e., single standard of judgment, showed more
pronounced trends than did Ss employing multiple criterion. The usual changes In Hits and
False Alarms, i.e., decreases In detections within sessions (especially the early sessions)
and decreases In false alarms within and over sessions were observed.
R 15

29,141
Ludvigson, H.W. RESPONSE UNITS IN THE PREDICTION OF SIMPLE EVENT PATTERNS. J. ea. Psvchol.,
Sept. 1966, 22(3), 355-360. (University of Texas Southwestern Medical School, Dallas, Tax.).

Two response unit hypotheses were tested In a task similar to probability learning except
that the stimulus events occurred In a simple recurring pattern prior to an extinction series
of all one event. Ss were 144 male end female college students. The hypothesis, that per-
sistence of erroneous responding In extinction Is constant when measured In units of the
length of the acquisition pattern of events, received support. However, the hypothesis more
closely predicted the data of Ss who learned end could describe the pattern than the data of
other Ss. A 2nd hypothesis, that equally resistant units of specific elemental responses are
acquired ad extinguished, was not supported. The necessity for an additional assumption of
a sequence of mediating responses representing the same-different relations among successive
events Is discussed.
R6

29,142
Norman, D.A. ACQUISITION AND RETENTION IN SHORT-TERM MEMORY. J. ex. Pschol,., Sept. 1966,
2(3), 369-381. (Harvard University, Cambridge, Mass.).

Retention In short-term memory was studied by manipulating rates of presentation (from 1
to 10 digits per sec.), the type of digit presentation (spoken, computer spoken, and visually
presented), the type of Item (single digits, paired digits, and nonsense sounds), and the
type of test (retail and recognition). Performance in short-term memory experiments Is at-
tributed to interactions among 3 different processes: acquisition, retention, and decision.
Rate of presentation, length of list, type of Item, and modelity seemed mainly to affect theInitial acquisition of items in memory. The rate of forgetting depended mainly upon the num-ber of Items presented between the critical item and its test.
R 15
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29,144
Crawford, June, Hunt, E. & Peak, G. INVERSE FORGETTING IN SHORT-TERM MEMORY. -.exp.
Psycho., Sept. 1966, 72(3), 415-422. (University of Sydney, Sydney, Australia).

As a test of short-term memory, human Ss were shown a pattern of letters, then asked to
recall It. Stimuli were presented for less than 1 sec., while the retention Interval varied
from I to t0 sec. The letter patterns used were either meaningless, formed words, or formed
sentences. There was no Intervening activity during the retention Interval. Accuracy of
recall was higher at longer retention Intervals, In contrast to the usual fall of accuracy
with time which Is seen when retention Is measured over a period of minutes or longer. De-
gree of meaningfulness of the stimuli did affect accuracy of recall, but there was no Inter-
action with the retention-interval affect.
R 13

29,145
Oostlander, A.M. & de Swart, H. SEARCH-DISCRIMINATION TIME AND THE APPLICABILITY OF INFORMA-
TION THEORY. J. anp. Psycho1., Sept. 1966, 72(3), 423-428. (Experimental Psychology Lab.,
Free University, Amsterdam, The Netherlands).

In this paper some objections against the application of Information theory with regard to
discrnlmnation tasks are refuted by means of comments on and a replication of an experiment
by Thomas and Solley (J. exp. Psychol., 1963, 65, 501-506). In search-discrimination experi-
ments Information theory does not "predict" a logarithmlc relationship between RT and stImu-
ius uncertainty because of the Instablilty of the rate of gain of Information, as already
pointed out' by Hick (Quart. J. exp. Psychol., 1952, 4, 11-26). Besides the Influences of
amount of uncertainty, amount of redundancy and form of the constraint In the stimulus field
were considered. The results of our corrected replication turned out to be wholly congruent
with expectations based on Information theoretical research.
R9

29,146
Kaplan, I.T. & Schoenfeld, W.N. OCULOMOTOR PATTERNS DURING THE SOLUTION OF VISUALLY DIS-
PLAYED ANAGRAMS. J, exo. Pschol., Sept. 1966, 72(3), 447-451. (Ophthalmology Dept., New
York University Medical Center, New York, N.Y. & Columbia University, New York, N.Y.).

The S was shown a series of 40 5-letter anagrams. The first 20 anagrams could all be
solved by rearranging their letters In the same order, the next 10 followed a different order,
and the last 10 followed a 3rd rule. As S solved the anagrams his eye movements were photo-
graphed. After the whole series had been presented, S was asked whether he had noticed any
pattern In the anagrams. Those Ss who discovered the rules developed distinctive eye-move-
ment patterns: they looked at the letters of the anagram In the order that they appeared In
the solution word, and the solution was achieved with Just 5 fixations, I on each letter.
When the rule that solved the anagrams was changed, the fixation pattern also changed to fol-
low the new rule. This oculomotor response may be regarded as the behavioral counterpart of
a 'mental set" to precelve the letters In the order of the rule.
R5

29,147
Markowitz, Nancy & Renner, K.E. FEEDBACK AND THE DELAY-RETENTION EFFECT. L.gep. psychol.,
Sept. 1966, 21(3), 452-455. (University of Pennsylvanla, University Perk, Penn.)

Brackb~ll (J. exp. Child Psychol., 1964, I, 199-207) has found that delay of reinforce-
ment during acquisition results In better retention than occurs when Immediate reinforcement
Is used. The present experiment, using her stimulus discrimination procedure, Indicated that
the affect was due to feedback which was given In addition to the reinforcement. The effect
did not occur when the feedback was eliminated and traditional delay of reinforcement pro-
cedures were used.
RB

29,148
Dees, J.W. ACCURACY OF ABSOLUTE VISUAL DISTANCE AND SIZE ESTIMATION IN SPACE AS A FUNCTION
OF STEREOPSIS AND MOTION PARALLAX, J. eXpo Psvchol., Sept. 1966, 2_(3), 466-476. (McDon-
nell Aircraft Corporation, St. Louis, Mo.).

3 experiments were performed on the accuracy of distance estimation In space as a func-
tion of stereopsis alone, stereopsis plus motion parallax, and motion parallax alone using a
motlon-picture stereoscope. The motion parallax was Induced by a simulated head motion.
During training, Ss received 10 sets of 20 discrete distance presentations each and were
asked to identify them as to distance as they were presented and were Immediately Informed of
the correct answer. The Identifying code used was a rank order. Procedure was repeated dur-
Ing testing except knowledge of results was omitted. Equations, expressing the median and
the dispersion of Judged distance were given as a function of actual distance, With proper
training, a cyclical head motion can add significantly to the accuracy of distance and size
estimation. The equipment and techniques are described. The moon Illusion Is discussed
relative to an Informal observation made during the experiment.
R4

29,149
Marcum, ER. VISUAL HEMIFIELD DIFFERENCES AS CONFLICTS IN DIRECTION OF READING. J.p2.
Psvchol., Sept. 1966, 12(3), 479-480. (College of William & Mary, Williamsburg, Va.).

This study verifies and extends the conclusions of Harcum and Finkel (Canud. J. Psychol.,
1963, 17, 224-234), who attributed right-left hemifleld differences In the visual perception
of words to a conflict In the directions for scanning the visual patterns. Orientation and
sequence of letters In meaningful English words, presented to the right or left of fixation,
were varied together or separately. Generally, when the directional characteristics of the
words did not agree with the normal direction for reading English, perception was less accu-
rate.
R3
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29,150
Peter, J. & Wyndham, C.H. ACTIVITY OF THE HUMAN ECCRINE SWEAT GLAND DURING EXERCISE IN A HOT
HUMID ENVIRONMENT BEFORE AND AFTER ACCLIMATIZATION. J. Physiol., Dec. 1966, 187(3), 583-
594. (Human Sciences Lab., Transvaal & Orange Free State Chamber of Mines, Johannesburg,
South Africa).

6 unacclImatized African mine labourers were subjected to exercise for 4 1/2 hr. in a hot
humid environment (90-93F wet-bulb/dry-bulb (W.B./D.B.); approximately 903 r.h.). The
patterns of glandular activity and the densities of active glands on the chest and back were
assessed half-hourly from plastic Impressions. Acclimatization increased and prolonged
glandular activity. The Increment in activity of the sweat glands on the back was greater
than that on the chest. There was no significant increase in the maximum number of active
glands on either site after acclimatization. Acclimatization greatly reduced the number of
Inactive glands, subsequent to the maximum count, on the back, but this was not observed on
the chest. The Increased sweat rates with acclimatization were due mainly to increased
glandular activity. The decline in sweat rates and activity on prolonged exposure to hot
humid environment was attributed to glandular fatigue. Other factors, such as Increased body
temperature, hydration of the skin and fatigue of the central nervous system, suggested by
other investigators as possibly causing the decline in sweat rates, did not have support in
this study.
R 21

29,156
Collins, K.J., Crockford, G.W. & Weiner, J.S. THE LOCAL TRAINING EFFECT OF SECRETORY ACTIVI-
TY ON THE RESPONSE OF ECCRINE SWEAT GLANDS. J. Ph slo., May 1966, 184(I), 203-214. (London
School of Hygiene & Tropical Medicine, London, England.

The influence of repeatedly raising the body temperature by radiant heat to a level at
which acclimatization to heat is normally acquired was investigated in 2 series of experi-
ments, the first without the Ss sweating, the second with sweating. In a second investiga-
tion local sweat-gland activity was induced by drug injections on successive days without
raising the body temperature. These experiments show that the increased sweating capacity
characteristic of acclimatization to heat is a result of sweat-gland activity and does not
appear to be Induced by or to depend on an elevated body temperature. Secretory activity re-
sults In a loss of glycogen from sweat-gland cells on the first day of heat exposure but not
after the glands have been "trained" by acclimatization to heat. The state of acclimatiza-
tion has no Influence on the threshold concentration of acetylcholine required to elicit
sweating when injected Intradermally.
R 18

29,170
Naka, K.I. & Rushton, W.A.H. AN ATTEMPT TO ANALYSE COLOUR RECEPTION BY ELECTROPHYSIOLOGY.
J. Phvnlol., Aug. 1966, 18S(3), 556-586. (Physiological Lab., University of Cambridge, Cam-
bridge, England.

The problem of colour reception Is that we do not know the action spectra of the visual
pigments involved, the nature of the signals generated nor the interaction between these sig-
nals. We only know the Incident light and the electric results of interaction. In Part I we
show that S-potentials from red/green (R/G) units saturated with deep red light show this
property: added green light pulls down the ceiling of depolarization, but more added red had
no power to raise it again. Thus lights that depress the deep red ceiling equally stimulate
the green pigment equally. From this the action spectrum of the green pigment can be ob-
tained. In Part 2 we consider the following mathematical problem: "Is It possible that 2
pigments of given action spectra could combine their outputs in such a way that the resultant
would be identical with the output of a third pigment of given action spectrum, for every In-
tensity of every monochromatic light?" The solution shows that this is always mathematically
possible, and the necessary interaction function is deduced. In Part 3 monochromatic lights
are matched by red + green mixtures that give Identical responses. From this the action
spectrum of the red pigment may be obtained without involving nerve organization (except as a
null detector).
R 16

29,171
Short, A.D. DECREMENTAL AND INCREMENTAL VISUAL THRESHOLDS. J. Phvsiol., Aug. 1966, 185(3),
646-654. (University Laboratory of Physiology, Oxford, England).

Extrafoveal decremental and incremental visual thresholds have been measured with a cir-
cular test-object of 57' diameter, an exposure time of 01 sec and background luminance rang-
Ing from 2.5 to 7"3 log. quanta (equivalent to 507 nm) per sec per square degree at the cor-
nea. The decremental threshold Is lower than the incremental threshold by factors up to 0.4
log. unit when the background luminance is low; and the 2 thresholds are virtually the same
when the background luminance Is high.
R 20

29,175
Campbell, F.W. & Gubisch, R.W. OPTICAL QUALITY OF THE HUMAN EYE. J. Phvsiol., Oct. 1966,
186(3), 558-578. (Physiological Lab., University of Cambridge, Cambridge, England).

Optical quality of the eye was measured at 8 pupil sizes between 15 and 6'6 mm diameter
by recording the faint light emerging from the eye; this light was reflected from the bright
Image of a thin line on the fundus. The nature of the fundus reflexion was examined; It was
found that the fundus acts very much like a perfect diffuser while retaining polarization.
Using the result that the fundus acts like a diffuser, the recorded line Images were Fourier
analysed to provide modulation transfer functions. These functions Indicate an optical qual-
Ity considerably higher than that found in previous physical studies. Linespread profiles
were then derived from the modulation transfer functions. These profiles are 40% narrower
than those of previous physical studies for a 3.0 mm pupil. The narrowest profile occurred
with a 2.4 mm pupil. Our results demonstrate that physical and psychophysical studies can
yield similar estimates of optical quality. The influence of optical factors not common to
both techniques Is discussed. Evidence for the existence of neural "image sharpening" mech- 0
anisms Is reviewed.

R 27
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29,190
Kontos, H.A., Richardson, D.W. . Patterson, J.L., Jr. BLOOD FLOW AND METABOLISM OF FOREARM
MUSCLE IN MAN AT REST AND DURING SUSTAINED CONTRACTION. Acer. J. Phvnlol., Oct. 1966, 21l.
(4), 869-876. (Medicine Dept., Medical College of Virginia, Richmond, Ha.).

The distribution of total forearm blood flow (TFBF) between skin and muscle was determined

In 21 normal Ss by epinephrine iontophoresis. There was a linear relationship between TFBF

on one hand, and forearm muscle or forearm skin blood flow on the other hand. Muscle blood

flow averaged 60.2% (range 46.4-76%) of TFBF. During sustained contraction of forearm mus-

cles in 7 Ss, 02 consumption of muscle increased by an average of 293% of the control value.
This increase was met primarily by increases in blood flow and to a much lesser extent by

Increased extraction of 02. A good linear correlation between 02 consumption or C02 produc-

tion of forearm muscle and muscle blood flow was found for the combined resting and exercise

data. On the basis of the changes In deep forearm venous blood Po2 and Pco2 during exercise,

and assuming that these changes are reasonably close approximations of the changes in tissue

gas tensions, It was suggested that local hypoxia and hypercapnia cannot account entirely

for functional hyperemia of skeletal muscle.
R 23

29,191
Laszlo, Judith I. THE PERFORMANCE OF A SIMPLE MOTOR TASK WITH KINAESTHETIC SENSE LOSS.

u.g .)exp. Psycho1., Feb. 1966, 18(1), 1-8. (University of Western Australia, Perth,
AustralIa)

Two related studies were carried out, to test the suitability of the nerve compression
block as a technique in the investigation of kinaesthesis In motor skills. In both studies
a key tapping task was used. Each experimental group was composed of 6 volunteer Ss. It
was found that kinaesthetic sensation was eliminated after pressure had been applied for 20-
25 min., but muscle power was not seriously affected at this stage of the block. The results
also showed a pronounced performance decrement in the absence of kinaesthetic feedback, and

that this decrement was not due to emotional or other disturbances caused by the experimental
procedure. The loss of tactile sensation was also observed.
R6

29,192
Micko, M.C. VIGILANCE-AROUSAL VS. REINFORCEMENT. Quart. J. ex2. Psychol., Feb. 1966, 18(l),

39-46. (Gottlngen University, Gottingen, Germany).

Task-irrelevant stimuli (projected jokes, which were difficult to read) received an In-

creasing attention as the auditory vigilance session progressed. This result supports re-

inforcement theories at the cost of activation theory of vigilance.

R 15

29,193
Hamilton, V. SUSCEPTIBILITY TO THE MULLER-LYER ILLUSION AND ITS RELATIONSHIP TO DIFFERENCES
IN SIZE CONSTANCY. Quart. J. exp. Psychol., Feb. 1966, 18(l), 63-72. (Psychology Dept.,
University of Reading, Reading, England).

The hypothesis that susceptibility to the MUller-Lyer illusion is the result of normal
constancy scaling, misapplied, was submitted to direct test. No significant correlations
between illusion error and size constancy estimates were obtained. Also invalidated were
hypotheses that under-constancy is correlated with non-susceptibli ty to the illusion, and
that over-constancy is correlated with greater Illusion error. The results suggest than an
approach to the explanation of illusion effects by means of analysing Individual differences

in size constancy, In Intelligency and preferred "perceptual style," might be fruitful. Some
tentative suggestions are made concerning the role of perceptual inference, abstraction and
analysing.
R 21

29,194
Murdock, B.B., Jr. VISUAL AND AUDITORY STORES IN SHORT-TERM MEMORY. uart. J. exp. Psychol.,
Aug. 1966, 10(3), 206-211. (Psychology Dept., University of Missouri, Columbia, Mao).

If retrieval In short-term memory can be either from a pre-perceptual sensory store or
from a post-perceptual memory then recall should vary as a function of input Into sensory
store. To test this possibility 2 experiments with paired associates compared visual and
auditory presentation under conditions as comparable as possible. In both experiments modal-
Ity interacted with retention interval: more recency with auditory but, in Exp. I, more
primacy with visual. The Interaction was taken as support for the hypothesis. An a]terna-
tive hypothesis (that storage is post-perceptual but not a-historica) was discussed and
weak negative evidence presented.
R 12

29,195
Dale, H.C.A. & Baddeley, A.D. REMEMBERING A LIST OF TWo-DIGIT NUMBERS. Quart. J. exp.
Psvchol., Aug. 1966, 18(3), 212-219. (Applied Psychology Research Unit, MRC, Cambridge,
England).

The way Ss remember a list of 2-digit numbers has been examined in some detail, it Is
found that intrusions In free recall are not random. They resemble omissions in having the
same first digit but not in other ways. This non-randomness of recall errors has been used
to construct recognition tests of varying difficulty. Numbers which occurred commonly as
intrusions were difficult to distinguish from the correct items when used as distractors in
recognition tests. The experiments suggest that the previously observed relationship between'
recognition efficiency and number of alternatives can be attributed to the Increased proba-
bility that such Intrusions will be Included when the total number of distractors Is in-

creased.
R7
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29,196
Gottsdanker, R. THE EFFECT OF SUPERSEDING SIGNALS. Quart. J. exp. Psychol., Aug. 1966, l8
(3), 236-249. (Psychology Dept., University of California, Santa Barbara, Calif.).

8 adult human Ss were given a step-tracking task in which an occasional second signal
within 50, 70, 90, 120, or 240 mse called for curtailing or reversing the first command.
It was found for inter-signal intervals through 120 msec 'h.t the shorter the interval the
greater was the reduction in ampii':ude and duration -f tl,- majority of responses, with no
delay In the effect of the second signal. Where a larger change of 'esponse was called for,
reverse] rather than curtailment, there was a greater effect. A second signal occurring at
the 240 msec Interval (in almost all cases after the start of the response), had no detect-
able effect. Since the over-all RT 'ias about 180 msec, it is evident that for at ]east the
first two-thirds of the RT period the initial response Is not typically impervious to the
effect of a second signal. Contrary to the expectations of the uncommitted-period version of
the hypothesis of substitutive grouping a reversing signal at the 50 msec Interval did not
yield many reversed responses. Moreover this view cannot accommodate the finding that for
Intervals through 120 msec, relatively few distributions of response amplitude can be ac-
counted for by the summation of instances of response to the first signal alone and to the
second signal alone. It is concluded that for these intervals, there were generally either
overlapping responses to the 2 signals or else unitary responses in which the 2 signals were
grouped to produce a combined effect.
R8

29,197
Lawson, Everdina A. SPONTANEOUS SPEECH GENERATION. Quart. J. exp. Psychol., Aug. 1966, 18
(3), 254-259. (Phonetics Dept., University College, London, England).

A speech generation task was performed by bilingual Ss whilst they received Irrelevant
messages In one ear. The irrelevant messages varied in content as well as in language. Al-
though these messages appeared to have a significant influence on the rate of speech, this
variation was not consistent with any of the 3 hypotheses suggested. A further speech gener-
ation experiment was then carried out in which Ss received as Irrelevant auditory input, In
one ear, either a prose passage or "emotional" words repeated over a period of I min. Al-
though the rate of speech did not seem to be affected by the Irrelevant input, a memory test
for words spoken, as distinct from words heard, seemed to indicate that the "emotional" words
were significantly better recalled than the words from the prose passage. When a control
experiment was performed with prose or repeated neutral words as auditory input, no such dif-
ference In recall was obtained. This result was seen as favouring Deutsch's model of the
blocking of irrelevant speech.
R5

29,198
Lawson, Everdina A. DECISIONS CONCERNING THE REJECTED CHANNEL. Qurt. J. ex . Psychol.,
Aug. 1966, 18(3), 260-265. (Phonetics tlept., University College, London, England.

It was thought that the physical aspects of auditory stimuli were possibly transmitted via
separate pathways from those transmitting the verbal aspects. 3 experiments were designed
to test this hypothesis. In these experiments Ss had to perform a shadowing task and had to
respond simultaneously on response keys to pips superimposed in either ear on verbal messages.
The response to these pips was of Increasing complexity, in that it was a simple reaction
time which was measured In the first experiment, a choice reaction time in the second experi-
ment and a more complex choice reaction time in the third experiment. Ss were able to per-
form these tasks although the increasing difficulty was reflected in longer reaction times
and more errors. The reaction times to the pips presented to the ear which was not being
shadowed were slower, and the errors, made to pips In both channels, were "false positives"
rather than errors of omission. These results were taken as favouring the hypothesis.
R5

29,199
Conrad, R. & Hull, A.J. THE ROLE OF THE INTERPOLATED TASK IN SHORT-TERM RETENTION. Quart.
J. exp. Psychol., Aug. 1966, _18(3), 266-269. (Applied Psychology Research Unit, MRC, Cam-
bridge, England).

It has been proposed that a single set of operations based on classical interference
theory Is adequate to describe the phenomena of both short- and long-term memory. n article
by Keppel and Underwood argues that short-term forgetting Is due to proactive Interference
and, by implication, not a result of trace decay. An experiment which varied retention In-
terval and the nature of the Interpolated task, gave results which Indicate that when the
amount forgotten and the nature of errors are considered, a decay model Is supported, the
proactive Interference suggestion being untenable.
R 15

29,200
Thomas, E.A.C. ON DETERMINING PAIN THRESHOLDS USING THE LIMITING METHOD. Quart. J. exp.
Psychol., Aug. 1966, 18(3), 270-272. (Mathematical Statistics Dept., University of Cambridge,
Cambridge, England).

A model developed by Cane for the study of relative thresholds is modified to apply to
absolute thresholds. It is assumed that the fluctuation in the Ss sensation of a stimulus
Is uniformly distributed, and the model is used to estimate the threshold from data presented
by several authors.
R9

29,201
Annett, J. PAYOFF: A NEGLECTED FACTOR IN REACTION TIME MEASUREMENT. uart. J. exp Psychol
Aug. 1966, 18(3), 273-274. (Psychology Dept., Mull University, Hull, Englandy

This paper points out some Implications of implicit or explicit payoffs In RT experiments.
The Instructions given the S In any psychophysical task are represented by a system of pay-
offs In which there Is a fixed penalty for anticipations, and maximum positive score for re-
sponses Irmnediately following stimulus onset which declines at an arbitrary rate as a func-
tion of elapsed time between onset and response. The Instructions thus can be reduced to a
simple numerical score which, combined with catch trial rate, represents the average utility
of any response at a given time. This procedure can be applied to other cases of stimulus
uncertainty, e.g., temporal uncertainty when onset is preceded by a warning signal at a var-
iable Interval. In general, It can be said that the utility of responses is Invariably low-
est at the beginning of the warning Interval range and reaches a maximum towards the end of
the range.
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29,202
Evans, G.B. & Howarth, E. THE EFFECT OF GRIP-TENSION ON TACTILE-KINAESTHETIC JUDGEMENT OF

WIDTH. Quart. J. exp. Psychol., Aug. 1966, 18(3), 275-277. (Psychology Dept., University of

Alberta, Edmonton, Alberta, Canada).

The effect of various grip-tensions on the accuracy of kinaesthetic width judgements was

tested. 40 first-year psychology students were used as Ss. Significant differences In ac-

curacy between pressures were found in the descending adjustments with greatest accuracy at

I.O kg. Some significant differences were found between pressures in ascending adjustments.

All Ss overestimated on the descending and underestimated on the ascending trials at all

pressure levels. Increased grip-tension was found to reduce the accuracy of width judgement

in terms of constant error while affecting variance only slightly.

R9

29,203
Morton, H.B. & Wilson, M.E. AN E.C.G. GALVONOMETER USED AS A SHUTTER. Quart. J. exp. Psy-

chol., Aug. 1966, ._18(3), 278-279. (Applied Electrophysiology Dept., National Hospitals,
London, England & US Veterans Administration Hospital, Boston, Mass.).

This brief article describes a shutter which can be placed in the path of light from a
continuously lighted high intensity light source. It is mechanically simple, sturdy, oper-
ates silently, and is easy to install. Also, it produces pulses which have brief rise and

fall times and durations which may be varied over a wide range. It consists of a small
piece of aluminum foil mounted on the writing arm o4 in ECG pen motor.

29,204
Baddeley, A.D. THE INFLUENCE OF ACOUSTIC AND SEMANTIC SIMILARITY ON LONG-TERM MEMORY FOR

WORD SEQUENCES. Quart. J. exp. Psycho., Nov. 1966, 18(4), 302-309. (Applied Psychology
Research Unit, MRC, Cambridge, England).

It has been shown that short-term memory (STM) for word sequences is grossly impaired when
acoustically similar words are used, but Is relatively unaffected by semantic similority.

This study tests the hypothesis that long-term memory (LTM) will be similarly affected. in
Exp. I Ss attempted to learn one of 4 lists of 10 words. The lists comprised either acous-
tically or semantically similar words (A and C) or control words of equal frequency (B and 0).

Lists were learned for 4 trials, after which Ss spent 20 min. on a task involving Immediate
memory for digits. They were then asked to recall the word list. The acoustically similar
list was learned relatively slowly, but unlike the other 3 lists showed no forgetting. Exp.
2 showed that this latter paradox can be explained by assuming the learning score to depend

on both LTM and STM, whereas the subsequent retest depends only on LTM. Exp. 3 repeats Exp.

I but attempts to minimize the effects of STM during learning by ir.,erposlng a task to pre
vent rehearsal between the presentation and testing of the word sequences. Unlike STM, LTM
proved to be impaired by semantic similarity but not by acoustic similarity. It is con-

cluded that STH and LTM employ different codinq systems.

29,205
Dixon, N.F. & Meisels, Linda. THE EFFECT OF INFORMATION CONTENT UPON THE PERCEPTION AND
AFTER-EFFECTS OF A ROTATING FIELD. Quart. J. exp. Psychol., Nov. 1966, 18(4), 310-318.
(University College, London, England & Grinnell College, Grinnell, Iowa).

From an investigation of movement after-effects (MAE) induced by a rotating field, data

were obtained which suggest: a) that MAE are positively related to information content of the
field, inspection time, and velocity (up to a certain maximum, beyond which they decline);
b) that the potential for MAE can be preserved during an intervening dark period; c) that the

duration of MAE tends to exceed that of the inspection time; d) when the angle subtended by

the total field and that subtended by its individual elements are altered together, there is
very little effect on MAE; e) MAE does not occur for what were stationary areas within the
rotating field; f) following a fixation point which moves with the field does not abolish
MAE; g) MAE shows interocular transfer, though diminished; h) a high Information content

field (black and white squares) resolves into oval forms and regular patterned fields Into
cross-like forms along diameters of identical elements. The results are consistent with the
view that MAEs depend upon movement signalled by the retina/image rather than head/eye sig-
nalling system.
R6

29,206
Grlndley, G.C. & Townsend, Valerie. FURTHER EXPERIMENTS ON MOVEMENT MASKING. fuart. J. exp.

Psychol., Nov. 1966, 18(4), 319-326. (Psychological Laboratory, Cambridge, England.

Voluntary attention to one of 2 static objects in the peripheral field of one eye makes

this object more liable to masking by a moving object in the corresponding area 
of the field

of the other eye (Exp. I). Positive after images (and probably negative after 
Images) are

subject to (binocular) movement masking (Ep. 2). Movement masking can occur In the field

of either eye, but with the displays so far tried the inhibitory influence of a moving object

is less In the field of the eye to which it is shown than in the field of the other eye (Exp.

3).R 8

29,207
Macrae, A.W. & Holding, D.H. TRANSFER OF TRAINING AFTER GUIDANCE OR PRACTICE. 

Quart. J.

exp. Psychol., Nov. 1966, 18(4), 327-333. (University of Leeds, Leeds, England).

On a pursuit tracking apparatus presenting target courses of 3 levels of complexity, pro-

vision was made for either normal practice or forced-response guidance; the guidance training

was gained by holding the control knob during automatic tracking. After 5 training trials on

the most complex course, or on the simplest course, Ss were transferred to the Intermediate

course. The effects of guidance on the Intermediate course were also examined. Normal prac-

tice on the simple course produced more transfer than normal practice on the most complex.

Further, guidance on the complex course gave significantly better transfer than did practice

on that course. The superiority of guidance is tentatively ascribed to the opportunity it

provides for the development of anticipation.
R 9
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29,208
Rabbltt, P.M.A. TIMES FOR TRANSITIONS BETWEEN HAND AND FOOT RESPONSES IN A SELF-PACED TASK.
Quart. J. ex.n Ps chol., Nov. 1966, 18(4), 334-339. (Applied Psychology Research Unit, MRC,
Cambridge, E, .'ngln

In a self-paced task Ss responded to each of 4 equally probable signals with a different
one of their 4 limbs. Response times were examined ac a function of the 16 possible transi-
tions between limbs. Repeated responses were shown to be faster than any other transitions,
while responses following responses with an ipsilateral limb were relatively slow. The im-
plications of these results for models for the "repet tion effect" are discussed.
R 10

29,209
Oldfield, R.C. THINGS, WORDS AND THE BRAIN. Quart. J. exp. Psychol., Nov. 1966, 18(4), 340-
353. (Institute of Experimental Psychology, University of Oxford, Oxford, England-.

This paper discusses the experimental work mainly of the Medical Research Council Psycho-linguistics Research Unit at Oxford. Language generation Is examined via the identification
and naming of objects as a function of name-frequency and object-familiarity. Comparisons
are made among dysphasics and normals in terms of naming latencies. The findings are Inter-
preted relative to the nature of one's word storage and retrieval system.
R 21

29,210
Von Sturmer, G. STIMULUS VARIATION AND SEQUENTIAL JUDGEMENTS OF DURATION. Quart. J. ex.
Ps o., Nov. 1966, 18(4), 354-357. (Psychology Dept., Monash University, Victoria, Austra-

When a series of reproductions of an Interval is made in the absence of a standard the
judgements progressively lengthen. The similarity between stimulus conditions In this type
of time estimation experiment and the conditions which produce a decrement in human vigilance
is discussed. It is argued that failure to detect cues for the passage of time reduces the
amount of time perceived to elapse. Reproduced judgements must consequently be Increased In
length to match remembered standards. The hypothesis is then made that the kind of variation
in background stimulation which facilitates vigliance should increase the frequency of detec-
tion of cues for duration and reduce reproduced judgcnments. This hypothesis is tested with
80 Ss and a reversal of the serial reproduction effect is found on trials with changed back-
ground conditions.
R I1

29,211

Tune, G.S. ERRORS OF COMMISSION AS A FUNCTION OF AGE AND TEMPERAMENT IN A TYPE OF VIGILANCE
TASK. Quart. J. exp. Psychol., Nov. 1966, 18(4), 358-361. (Psychology Dept., University of
Liverpool, Liverpool, England).

40 Ss monitored a 40 min. series of 10-sec. Intervals containing digits (spoken at the
rate of I per sec.), each followed by 10-sec. silence. The task was to report whether or not
3 consecutive and different odd digits occurred. Responses were forced. The results showed
that there was no correlation between either age or temperament and the number of correct
detections made. Older Ss, however, made more errors of commission, and were less able to
distinguish wanted from unwanted events. The younger and introverted Ss appeared tobe more
cautious. The data Is discussed In terms of the arousal theory of vigilance performance.
R 14

29,212
Baddeley, A.D. SHORT-TERM MEMORY FOR WORD SEQUENCES AS A FUNCTION OF ACOUSTIC, SEMANTIC AND
FORMAL SIMILARITY. Quart. J. en. Psychol., Nov. 1966, 18(4), 362-365. (Applied Psychology
Research Unit, MRC, Cambridge, England).

Exp. I studied short-term memory TM) for auditorily presented 5 word sequences as a func-
tion of acoustic and semantic similarity. There was a large adverse effect of acoustic sim-
ilarity on STM (72.5%) which was significantly greater (p < 0.001) than the small (6.3%)
but reliable effect (p < 0.05) of semantic similarity. Exp. 2 compared STM for sequences of
words which had a similar letter structure (formal similarity) but were pronounced differ-
ently, with acoustically similar but formally dissimilar words and with control sequences.
There was a significant effect of acoustic but not of formal similarity. Exp. 3 replicated
the acoustic similarity effect found In Exp. 1 using visual Instead of auditory presentation.
Again a large and significant effect of acoustic similarity was shown.
R8

29,213
Gublsch, R.W. OVER-CONSTANCY AND VISUAL ACUITY. Quart. J. exp. Psychol., Nov. 1966, 18(4),
366-368. (Physiological Laboratory, Cambridge, England).

This note considers the possible Influences of visual acuity upon size-constancy measure-
ments. Given that the blur of the retinal image adds a fixed amount to the perceived size
of a target, the percentage overestimation in judging size from such an Image will decrease
with Increasing object size. Thus the estimated size of a small target Is too large by an
amount In fixed proportion to the optical blur present, the relation between overestimation
and true size being hyperbolic.
R5
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29,215
Williams, C.E., Hecker, M.H.L., Stevens, K.N. & Woods, Barbara. INTELLIGIBILITY TEST METH-
ODS AND PROCEDURES FOR THE EVALUATION OF SPEECH COMMUNICATION SYSTEMS. FINAL REPORT. Con-
tract AF19(628) 5659, Pro. 280, ESD TR 66 677, BBN Rep. 12, Dec 1966, 72pp. USAF Decl-
ton Sciences Lab59 , Pr. 2808, eSd 6 Bedford, Mass. (Bolt Berane & Newman, USCam-
bridge, Mass.).

In further expioring the Modified Rhyme Test (MRT), a recently developed intelligibility
test designed for the evaluatlon of speech communication systems under operational military
conditions, research has been conducted in the following areas: a) the relation between MRT
scores and other intelligibility test scores for various types and levels of speech distor-
tion; b) the influence of the closed-responsq format and listening experience on MRT scores;
and c) speaker intelligibility and the selection of speakers for recording the test lists.
The present report describes the work undertaken in each of these areas. The ultimate
objective of the work is the development of valid procedures for the efficient evaluation of
speech communication systems. The major experimental results demonstrate that a) the rela-
tion between scores obtained with different intelligibility test materials is not unique
but depends considerably on the type of speech distortion employed; b) neither the closed-
response format nor prior listening experience appreciably affects MRT scores; and c) less
intelligible speakers tend to be those whose voiceless consonants are generated with lower
intensity, particularly in word-final position.
R 10

29,216
Peterson, G.E. RESEAREH ON SPEECH COMMUNICATION. AUTOMATIC SPEECH RECOGNITION. PROGRESS

REPORT. Grant AF AFOSR 595 65, AFOSR 66 0186, Jan. 1966, l8pp. USAF Office of Scientific
Research, OAR, Washington, D.C. (Communication Sciences Lab., University of Michigan, Ann
Arbor, Mich.). (AD 478122)

The long-range objective of the research program with the Information Sciences Directorate
is to conduct fundamental studies on the problems of speech communication and automatic
speech recognition. Throughout the program of research, the work has been directed toward
developing a more basic understanding of the essential structural units of speech, and in
particular toward the transformation of the acoustical parameters of speech to a discrete
code. The research is oriented toward the general problem of automatic speech recognition,
namely the recognition of continuous speech.
R 27

29,217
Carhart, R. (Princ. Investigator). AUDITORY FUNCTION OF THE HEARING IMPAIRED. FORMAL PRO-
GRESS REPORT It. Contract AF 41(609) 2643, Proj.-Task 775508, Dec. 1965. 57pp. Auditory
Research Lab., Northwestern UniversIty, Evanston, Ill. (AD 478584)

The basic goal during the initiai phases of the work has been to develop a discrimination
test which could be administered to the same individual over and over without affecting elth-
er the slope of his articulation function for the materials or the level of his performance
at the plateau of the function. Accordingly, 3 sub-experiments were performed: the first
measured 10 normal hearing Ss articulation functions for 4 lists of N.U. Auditory Test No.
6-M in a quiet listening environment; the second stage examined the performance of Ss with
sensorineural hearing impairments In quiet; the third experiment was again similar In design
however, the articulation functions were obtained from normal hearing Ss In noise. The re-
sults of this series were seen as sufficiently positive to proceed to the next stage in which
the effects of hearing loss of various types and degrees on the communicative efficiency of
Individuals In simulated AF environments will be evaluated.

29,219
Mayo, G.D. & Longo, A.A. TRAINING TIME AND PROGRAMED INSTRUCTION. J. al. Psvchol., Feb.
1966, 50(i), 1-4. (USN Air Technical Training Command, Memphis Air Station, Tenn.).

The hypothesis was tested that training time can be reduced by means of programed Instruc-
tion, without loss in training quality. 226 US Navy and Marine Corps trainees in electronics
fundamentals served as Ss. A matched group design was used in which a 31% time saving on the
part of the programed instruction group was an integral part of the experiment. On the 2
measures of learning, which foll owed the instruction, the programed instruction group scored
significantly higher (p<.O0 on one, while no significant difference was found on the other.
The hypothesis was considered to be sustained,
R6

29,220
Bruvold, W.H. & Pangborn, Rose M. RATED ACCEPTABILITY OF MINERAL TASTE IN WATER. J. ap .
Psvchoi., Feb. 1966, 50(i), 22-32. (University of California, Berkeley, Calif. & University
of California, Davis, Calif.).

Solutions of 1000 and 2000 ppm (mg. per liter) of Ha2 SO4 , NaHC03 , CaSO4 , MgSO4 , NaCI,
CaC12, MgCi2 , and Na2 CO3 were rated on an acceptability scale in 3 separate studies. Results
showed that the minerals ranked in acceptability approximately as listed. Implications of
the findings were discussed mainly in regard to detection thresholds for the 8 minerals and
consumer acceptance of naturally mineralized ground waters used for domestic supplies.
R 12

29,221
Johnson, E.M. & Payne, M.C., Jr. VIGILANCE: EFFECTS OF FREQUENCY OF KNOWLEDGE OF RESULTS.
J. al. Psvchoi., Feb. 1966, 50(I), 33-34. (Georgia Institute of Technology, Atlanta, Ga.).

For an hour Ss observed an oscilloscope on which 8 signals appeared per I5 min which they
were to report. Knowledge of results was given after 0%, 25%, 50%, 75%, or IO0 of the sig-
nals. Significant differences occurred between the number of targets detected by the 0% and
25% groups, the 25% and 50% groups, but none between the 50%, 75%, and 100% groups. The
vigilance decrement was not significantly affected by frequency of KR.
R 13
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29,222
Hunt, D.P. EFFECTS OF DISCRETE TRANSFORMATIONS OF CONTROLLER OUTPUTS ON HUMAN TRACKING PER-
FORMANCE. J. aDl. Pschol., Feb. 1966, JQ(I), 35-40, (University of Dayton, Dayton, Ohio).

4 groups of 8 Ss each performed a compensatory tracking task using an acceleration control

system. Each group employed a different controller output transformation: 3-, 5-, 7-
category, or continuous. Each S used 4 gain (G) levels. Both tracking accuracy and economy
were measured. The number of output categorles (C) significantly affected the economy (p<.05)
but not the accuracy of performance. The G effects were significant for both accuracy
(p<.O01) and economy (p<.O01). Accuracy Improved and economy decreased monotonically over
the lower 3 gains so that there was a trade-off between the 2 performance measures; at the
highest gain both accuracy and economy were degraded. Although Inspectlor of the accuracy
data suggests that as the number of output categories increases the optl i gain becomes
higher, the G x C Interaction was not significant.
R9

29,223
Lockhart, J.M. EFFECTS OF BODY AND HAND COOLING ON COMPLEX MANUAL PERFORMANCE. J. aool.

fjyJhj., Feb. 1966, 52(I), 57-59. (Pioneering Research Div., USA Natick Laboratories,

Natick, Mass.).

12 United States Army enlisted men were tested on 3 manual tasks, knot-tying (KT), block-

stringing (BS), and block-packing (BP), under 4 conditions: a) Control--Mean Weighted Skin

Temperature (MWST) 90.O°F, Hand Skin Temperature (HST) 93.0°F; b) Cold Dody--MWST 69.0F,

HST 90.4'F; c) Cold Hand--MWST 85.8F, HST 45.7'F; and d) Cold Hand-Body--MWST 68.5'F, HST

45.8'F. The 3 cooling conditions had a differential effect across the 3 tasks. Cold Body

was the only condition that did not result In significant decrements for all tasks. Knot-

tying was unaffected by body cooling. The results were Interpreted In terms of the differ-

ential effect of cooling the hand or body upon various aspects of complex manual performance.

R4

29,224
Locke, E.A. THE RELATIONSHIP OF INTENTIONS TO LEVEL OF PERFORMANCE. J,apli Psvchol., Feb.

1966, 5Q(I), 60-66. (American Institute for Research, Washington, D.C.).

3 laboratory experiments are reported which stem from Ryan's approach to motivation. The

fundamental unit Is the "Intention." The experiments examined the relationship between In-

tended level of achievement and actual level of performance. A significant linear relation-

ship was obtained In all 3 experiments: the higher the level of Intention, the higher the

level of performance. The findings held both between and within Ss and across different
tasks. The implications for the explanation of behavior are discussed.
R 19

29,225
Howell, W.C. & Tate, J.D. INFLUENCE OF DISPLAY, RESPONSE, AND RESPONSE SET FACTORS UPON THE
STORAGE OF SPATIAL INFORMATION IN COMPLEX DISPLAYS. J, anal. Psychol., Feb. 1966, 5Q(I), 73-
80. (Ohio State University, Columbus, Ohio).

Immediate recall for spatial Information was studied as a function of stimulus load under
2 display formats, 2 response formats, and 2 response set conditions. 4 groups of 10 Ss each
served under 15 replications of all response-format, stimulus-load conditions; groups were
distinguished on the basis of display format and set. Each S viewed either a spatial or
tabular display of 14-26 geometrical stimuli for 16 sec.; he was then required to report--on
either a tabular or spatial response form--the location of relevant stimuli. Correct re-
sponses and misplacement errors Increased more rapidly for the spatial format as more stimuli
were presented. Recoding from I display to the other response format did not yield serious
decrements. Contrary to expectation, response set enhanced all conditions to a nearly equiv-
alent degree. Results are Interpreted In terms of the 'chunking" hypothesis.
R 16

29,226
Baddeley, A.D. INFLUENCE OF DEPTH ON THE MANUAL DEXTERITY OF FREE DIVERS: A COMPARISON BE-
TWEEN OPEN SEA AND PRESSURE CHAMBER TESTING. J. aD1. Psvcho., Feb. 1966, £Q(l), 81-85.
(Applied Psychology Research Unit, MRC, Cambridge, England).

Using a compression chamber, Klessling and Maug (1962) showed a decline In manual dexteri-
ty at a pressure simulating 100 ft. of water. Impairment was slight (7.9%) and was assumed
to be of little practical Importance. The present study examines this conclusion by testing
divers In the water. The manual dexterity and tactile sensitivity of 12 free divers were
tested above the surface, and at 10 and 100 ft. below the surface. The dexterity test took
28% longer at 10 ft. and 49% longer at l00 ft. than on the surface, the differences between
all conditions being significant (p < .005). Tactile sensitivity did not change. Replica-
tion In a dry pressure chamber showed an Impairment of less than 6%, which though reliable
tp>.05) was significantly smaller then that shown In the open sea (p<.05). Conclusions
are: j the Impairment of manual dexterity at depth Is considerable when tested under water;
b) It Is unwise to generalize from pressure chamber experiments to under water performance.
R9

29,228
Peters, D.L. & McCormick, E.J. COMPARATIVE RELIABILITY OF NUMERICALLY ANCHORED VERSUS JOB-
TASK ANCHORED RATING SCALES. J., ael. Pschol., Feb. 1966, 52(I), 92-96. (Occupational
Research Center, Purdue University, Lafayette, Ind.),

This study compared the effectiveness with which Job-task anchored equal-appearing Inter-
val scales could be used In contrast with scales anchored only by simple numerical bench-
marks. 2 groups of judges rated Identical lists of Job-task statements In terms of both
types of scales. Ratings were made on 5 sensory/physical dimensions of Job activities. The
rellabilitles of ratings for all scales were computed by an analysis of variance approach.
In a test of statistical significance across all 5 scale dimensions, It was found that Job-
task anchored scales could generally be used with significantly greater reliability than
simple numerically anchored scales.
R 12
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29,229
Johnston, W.A. TRANSFER OF TEAM SKILLS AS A FUNCTION OF TYPE OF TRAINING. J. appI. Psychol.,
April 1966, LQ(2), 102-108. (Ohio State University, Columbus, Ohio).

5 groups varying In training context (team vs Individual) and skill acquisition (IndivId-
ual, coordInation, and communicatIon skills) were compared at transfer on team (coordination
of Interceptions) and Individual (number of Interceptions) performance of a simulated radar-
controlled aerial Intercept task. Individual performance was unaffected by the training var-
Iables, but team performance was a positive function of the emphasis on coordination skills
during training. When acquisition of coordination skills was held constant, context had no
affect on transfer performance. Intrateam communications retarded performance but prohibit-
Ing these.communlcatlons during training did not lessen their disruptive effect at transfer.
This Inhibitory Influence of team communications reflected the verbal transmittal of Informa-
tlon Irrelevant to the task or more readily obtainable from the radar scopes.
R9

29,230
Silver, C.A., Jones, J.H. & Landis, D. DECISION QUALITY AS A MEASURE OF VISUAL DISPLAY EF-
FECTIVENESS. J. apol. Psychol., April 1966, 30(2), 109-113. (Franklin Institute Research
Laboratories, Philadelphia, Penn.).

A new gaming technique was employed In an attempt to evaluate more accurately the effec-
tiveness of visual displays. 18 male university students acted as traffic managers for a
hypothetical trucking concern. Trucking information was presented In map-plus-overlay dis-
plays and Ss manipulated trucks, drivers, and loads within the framework of the economic rules
governing the trucking operation. A computer program was written which determined the profit
In dollars of each Ss performance 3 Independent variables a) use of color, b) fact density,
c) compression (ratio of symbols to facts) were used In this repeated measures design. The
analysis of variance Indicated that profit was a positive function of increasing fact density
(p<.OO), and that there was a significant Interaction between fact density and color (p<
.001), and fact density and compression (pt.05). The usefulness of this technique In differ-
entiating among structurally different visual displays was discussed.
R8

29,231
Brlggs, G.E. & Johnston, W.A. STIMULUS AND RESPONSE FIDELITY IN TEAM TRAINING. J. appl.

Psvchol., April 1966, 30(2), 114-117. (Ohio State University, Columbus, Ohio).

Transfer performance of 2-man teams was observed in a simulated radar-controlled aerial

Intercept task following either high or low stimulus (S-) fidelity and either high or low re-

sponse (R-) fidelity training treatments. Both high S- and high R-fidelity training treat-

ments resulted In superior transfer task performance; however, the effects of high R-fidelity

training were relatively brief. It was concluded that whereas both are desirable, It Is less
Important to provide high R-fidelity training at least for tasks where the major output re-
quires verbal communication skills.
R3

29,232
Brown, I.D° AN ASYMMETRICAL TRANSFER EFFECT IN RESEARCH ON KNOWLEDGE OF PERFORMANCE. o

spot. Psvcho1., April 1966, 50(2), 118-120. (Applied Psychology Research Unit, MRC, Cam-

bridge, England).

Gibbs and Brown (1955) reported that the motivational aspect of knowledge of results had a
significant effect upon performance of a repetitive monotonous task, aside from Its informa-
tive and rewarding aspects, In an experiment with 12 Ss, output on document copying was 25%
hIgher when It was displayed on a digital counter than when the counter was covered. Chapans
(1964) duplicated the main features of the experiment by testing 16 Ss on the task of punch-
Ing teletype tape and found there was no significant advantage In displaying output. The
present note demonstrates that the discrepancy between these findings results from a differ-
ence between the experimental designs used. The 2-way asymonetrical transfer effects produced
by Gibbs and Brown's design, In which Group I had condition K then NK, Group 1i had NK then
K, show that knowledge of results may have a significant effect only when the task has pre-
viously been performed without It. The Importance of other variables for future Investiga-
tions of this topic are also briefly discussed.
R3

29,233
Darllngton, R.B. & Stauffer, G.F, USE AND EVALUATION OF DISCRETE TEST INFORMATION IN DECI-
SION MAKING. J. apol. Psvchol., April 1966, 30(2), 125-129. (Cornell University, Ithaca,
N.Y.).

Elementary decision theory Is applied to the problems of evaluating discrete tests or test
Items used to classify people Into several categories, and choosing which of several treat-
ments Is best for persons falling within each response category. The technique explicitly
considers the base rates of the various criterion groups and the relative seriousness of dif-
ferent types of errors of classification, as well as the proportion of each criterion group
failing In each response category.
R5

29,234
Neldt, CO. S Meredith, Terry F. CHANGES IN ATTITUDES OF LEARNERS WHEN PROGRAMED INSTRUCTION
IS INTERPOLATED BETWEEN TWO CONVENTIONAL INSTRUCTION EXPERIENCES, A pl, Psychol., April
1966, 10(2), 130-137. (Colorado State University, Fort Collins, Colo.).

The purpose of this study was to determine the nature of changes In student attitudes when
programed Instruction Is Interpolated between conventional Instruction experiences. 5 paral-
lel forms of a 26-item Likert type attitude scale were administered In counterbalanced order
to 70 airmen studying radiation detection and 53 airmen studying camera repair at Lowry Air

Force Base. Both courses Included several weeks of lecture, a programed unit, and several
more weeks of conventional Instruction, Students' attitudes were significantly more favor-
able during the programed unit In both courses. Changes were considerably more pronounced
for the 17 highest ability students.
R 15
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29,235
Hartson, L.D. A PRELIMINARY STUDY OF A TEST FOR AIR TRAFFIC CONTROLLERS. J. appl. Psychol.,
April 1966, 50(2), 138-142. (Oberlin College, Oberlin, Ohio).

A test, employing the analogies format, was constructed from diagrams representing jet

aircraft on a radar scope. From the verbalized reactions to the problems presented by the
test, of the air flight controllers who acted as Ss, sketches were prepared describing each
S's attitudes and methods of handling the potential confrontations indicated. When these
sketches were read to 3 members of the training staff of the Oberlin FAA Center each judge
made a perfect score in Identifying the Ss.

29,236
Friedlander, F. MOTIVATIONS TO WORK AND ORGANIZATIONAL PERFORMANCE. J. appl. Psychol.,
April 1966, 50(2), 143-152. (USN Ordnance Test Station, Bureau of Naval Weapons, China Lake,
Cal if.).

Measures of 3 types of motivation to work were related to 2 criteria of job performance,
both of which reflect the degree to which the organization has rewarded individual behaviors.
In the white-collar sample (N-1,047), which was composed largely of technical personnel, low
performers were motivated primarily by the social environment of the job and, to a lesser
extent, by the opportunity of gaining recognition through advancement, but few significant
relationships were found between intrinsic self-actualizing motivations and job performance.
In the blue-collar sample (N=421), no significant relationships were found between any of the
motivational measures and job performance. With advancing age and tenure, work became more
meaningful for high performers but less meaningful for low performers, although the impor-
tance of the social environment increased for both high and low performers.
R 17

29,237
Rorer, L.G., Hoffman, P.J., LaForge, Gall E. & Hsieh, K-C. OPTIMUM CUTTING SCORES TO DISCRI-
MINATE GROUPS OF UNEQUAL SIZE AND VARIANCE. J. appl. Psychol., April 1966, 30(2), 153-164.
(Oregon Research Institute, Eugene, Ore.).

The accuracy with which a test classifies people, objects, or events as belonging to I of
2 groups depends upon: the distance between the means, the relative variability, and the rel-
ative size of the 2 groups. An analytical method is presented for determining the optimal
cutting score when estimates of these parameters are available and when It can be assumed
that the test scores are normally distributed for each of the 2 groups. In order to assess
a test's incremental contribution to accuracy, the proportion of erroneous decisions to be

expected on the basis of optimum cutting scores must be compared with the proportion of er-
roneous decisions to be expected on the basis of the base rates alone. It is shown that many
situations exist In which "valid" tests cannot improve upon base-rate predictions. Tables
are provided for a rapid determination of the optimal cutting score for a given condition;
these tables also Indicate the conditions under which base-rate predictions should be made
and the proportion of erroneous decisions to be expected when the optimum strategy is usdd.
R9

29,238
Brinkmann, E.H. PROGRAMED INSTRUCTION AS A TECHNIQUE FOR IMPROVING SPATIAL VISUALIZATION.

fi pl" Psychol., April 1966, 30(2), 179-184. (Southern Illinois University, Edwardsville,

This study Investigated the feasibility of using a specially designed self-instructional
program to teach the visualization of space relations. A 505-item program, using selected
concepts of geometry to help condition the classes of behaviors specified as components of
the visual-spatial functions, was administered to a group of 27 8th-grade pupils; a carefully
matched control group, receiving only the pre- and posttests, continued with Its regularly
scheduled mathematical classwork presented in the conventional manner. Results Indicated
that the Ss receiving the program scored significantly (p<.Ol) higher than the control group.

It was also Indicated that the attitudes of the learner may be an important factor In the
effectiveness of programed Instruction.
R7

29,239
Centers, R. & Bugental, Daphne E. INTRINSIC AND EXTRINSIC JOB MOTIVATIONS AMONG DIFFERENT
SEGMENTS OF THE WORKING POPULATION, J. app!. Ps chol., June 1966, 30(3), 193-197. (Univer-
sity of California, Los Angeles, Calif.).

A selected cross-section of the working population (N=692) was interviewed with respect to
their job motivations. The extent to which extrinsic or Intrinsic Job components were valued
was found to be related to occupational level. At higher occupational levels, intrinsic Job
components (opportunity for self-expression, interest-value of work, etc.) were more valued.
At lower occupational levels, extrinsic job components (pay, security, etc.) were more valued.
No sex differences were found in the value placed on intrinsic or extrinsic factors in gen-
eral. However, women placed a higher value on good co-workers" than did men, while men
placed a relatively higher value on the opportunity to use their talent or skill.
R 14

29,240
Halpern, G. RELATIVE CONTRIBUTIONS OF MOTIVATOR AND HYGIENE FACTORS TO OVERALL JOB SATISFAC-

TION. J. a 1. Psychol., June 1966, 50(3), l-200. (Educational Testing Service, Prince-

ton, N.J.).

Ratings of 4 motivator Job aspects, 4 hygiene Job aspects, and overall job satisfaction

were obtained from 93 male Ss who were equally satisfied with both the motivator and the hy-

giene aspects of their Jobs. 2 of the Job aspects (work itself and opportunity for achieve-

ment), both motivators, were sufficient to account for the variance in overall satisfaction.

R2

29,241
Briggs, G.E. & Wiener, E.L. INFLUENCE OF TIME SHARING AND CONTROL LOADING ON TRANSFER OF

TRAINING. J. appl. Psychol., June 1966, 90(3), 201-203. (Ohio State University, Columbus,
Ohio).

The hypothesis was confirmed that in a tracking task low fidelity of control-device load-
Ing during training would result In near-IO0% transfer when time-sharing requirements are at
a relatively low level, but it would result In significantly less than 1O/ transfer when
such requirements are at a relatively high level.
143
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29,242
Ash, P. A NOTE ON THE JUDGMENT OF SPEAKER EFFECTIVENESS. J. appl. Psychol., June 1966, 50

(3), 104-205. (Inland Steel Company, Chicago, Ill.).

Ratings of the effectiveness of the speaker at each of 14 meetings 
(attended by 445 par-

ticipants, Including some who attended more than I meeting) 
on an B-item rating scale showed

that a simple rating procedure can yield useful discrimination as to the 
excellence of public

speaker addressed meetings. However, this discrimination is primarily on a general or 
over-

all factor, with little evidence of differentiation among such 
elements as the speaker's

quaiificatlons or ability, topic coverage, personal gain from 
meeting, or satisfaction of

expectations. Ratings of "timeliness of topic" alone tended to be somewhat Independent of

the evaluation of the meeting itself. Ratings of the effectiveness 
of the speaker were not

significantly correlated with attendance at the meetings: 
good speakers do not necessarily

get large audiences, and vice versa.

29,243
Kugelmass S. & Lieblich, I. EFFECTS OF REALISTIC STRESS AND PROCEDURAL INTERFERENCE IN EX-

PERIMENTAL LiE DETECTION. J. appl. Psychol., June 1966, 50(3), 211-216. (Hebrew University,

Jerusalem, Israel).

Two different samples of police trainees were used to investigate: ) the effect of real-

istic stress in experimental lie detection; b) the possible interference with the GSR 
channel

resulting from the simultaneous recording of blood pressure. 
It was found that: a) GSR de-

tection results under stress were essentially similar to those obtained In mild 
experimental

cituations, and far superior in detection efficiency to analysis 
of heart rate changes. b)

The introduction of a blood-pressure cuff inflated to 80 mm. H9 for the 90 sec of interroga-

tion (similar to actual field measurement conditions) 
reduced the efficiency of detection of

the GSR channel. c) There is some suggestion that GSR reactivity 
may be related to ethnic

origin.
R ii

29,244
Worchel, P., Byrne, D. & Young, R.K. EVALUATION OF AN OBSTACLE DETECTOR FOR THE BLIND. J.

anpl. Psvchol., June 1966, 50(3), 225-228. (University of Texas, Austin, Tex.).

This investigation was an attempt to evaluate the effectiveness of an electronic obstacle-

detecting (0/0) device for the blind. Ss were 26 totally blind individuals. 3 series of

training sessions on the O/D were conducted. Performance was assessed in I pretrainlng ses-

sion with the customary mode of travel and 3 posttraining sessions with O/D. Ss were also

given several psychological tests and 2 interviews. Using the O/D on a standard obstacle

course, Ss took longer to walk than with customary aid, but errors were the same. Ss who

walk unassisted made many fewer errors with the O/D than without it. For those Ss using a

cane or a dog, the 0/0 was of little help. After more training on the use of the 0/D, Os
reduced the time to walk the obstacle course while errors remained about the same. On the

field tests Ss made fewer errors but took longer with the customary mode of travel than with
the 0/0. About 1/2 of Ss indicated a desire to own the instrument,
R5

29,245
Harris, 0. EFFECT OF EQUIPMENT COMPLEXITY ON INSPECTION PERFORMANCE. J. appl. Pschol.,

June 1966, 50(3), 236-237. (Autonetics Div., North American Aviation, Inc., Downey, Calif.).

62 experienced inspectors inspected 10 different items of electronic equipment covering a
wide range of complexity. 0 or more inspectors inspected each Item. Inspection performance
was found to have an almost perfect inverse relationship with equipment complexity. r' be-

tween percentage of defects detected and pair comparison ratings of complexity was -.92;

r' between percentage of defects detected and number of parts was -.91. The results indicat-

ed that equipment complexity has a significant detrimental effect on inspection -performance
and that this effect cannot be overcome by extending the amount of inspection time allotted.

29,246
Smith, R.L., Lucaccini, L.F., Groth, Hilde & Lyman, J. EFFECTS OF ANTICIPATORY ALERTING SIG-

NALS AND A COMPATIBLE SECONDARY TASK ON VIGILANCE PERFORMANCE. J. appl. Psychol., June 1966,

50(3), 240-246. (University of California, Los Angeles, Calif.).

This visual vigilance study simulated an industrial inspection task In which Ss were a-
lerted to possible targets by a semiautomatic detection device. One experimental group was

forewarned of possible targets by a buzzer with i-sec foreperiod and rested between alerting
signals, A 2nd experimental group worked on a problem-solving secondary task Instead of

resting between buzzes. A control group observed the display continuously. Other variables
of Interest were sex of observer, target type, and size of display window. It was found

that: a) performance by alerted groups was far superior to that' of controls and contlnued to

Improve throughout the task; b) a vigilance decrement was not In evidence In an9 condition;

c) the problem-solving task did not interfere with detection performance; d) male and female
Ss performed equally well; e) Ss engaged in the problem-solving task greatly underestimated
the duration of the detection task and reported it "interesting" 

while the ocher groups es-

timated duration accurately and indicated 
boredom.

R 16

29,247
Frledlander, F. PERFORMANCE AND INTERACTIONAL DIMENSIONS OF ORGANIZATIONAL WORK GROUPS. .

BP. Psychol., June 1966, 50(3), 257-265. (USN Ordnance Test Station, Bureau of Naval Weap-

ons, China Lake, Calif.).

Perceptions of group adequacy and interactl6n processes by 91 members of 12 ork groups In
an R&D organization were factor analyzed. 6 reliable dimensions evolved which cut across

several previously defined constructs and differentiated the 12 work groups from each other
beyond the .01 level by ANOVAs. Of the total group phenomena variance, 33% was accounted for

by a single dimension of group effectiveness in problem solving. This dimension correlated
negatively with a) the occupational and educational level of the group; b) the educational
heterogeneity of the group; c) group size; and d) the level of the group in the organization-
al hierarchy. These findings suggest that different principles may govern traditloned organ-

izational work groups vs ad hoc groups formed specifically for hhe purpose of an experiment.
R 21
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29,248
Feallock, J.B., Southard, J.F., Kobayashi, M. & Howell, W.C. ABSOLUTE JUDGMENT OF COLORS IN
THE FEDERAL STANDARDS SYSTEM. J. app. Psychol., June 1966, *9(3), 266-272. (Ohio State
University, Columbus, Ohio).

3 experiments were conducted a) to determine the number of Federal Standards colors which
normal and deuteranopic Ss can identify absolutely under a variety of viewing conditions, and
b) to identify optimum subsets of these colors for information coding under various opera-
tional circumstances. Results suggest that under optimal circumstances Ss can identify 24
Federal Standard colors, a number far in excess of most earlier estimates. Furthermore,
careful selection can provide a 10-color subset identifiable under even marginal lighting
conditions by normal Ss, and an 8-color sebset identifiable even by deuteranopes. Discrep-
ancies between these and earlier findings are explained primarily on the basis of insuffi-
cient color-label training.
R 12

29,249
Smith, Patricia C. & Curnow, R. "AROUSAL HYPOTHESIS" AND THE EFFECTS OF MUSIC ON PURCHASING
BEHAVIOR. J. appi. Pxychol., June 1966, 50(3), 255-256. (Cornell University, Ithaca, N.Y.).

This study replicates, in a naturalistic setting, a prior finding which supported that
portion of the "arousal hypothesis" which predicts that a certain degree of noise will actu-
ally increase activity. Music was varied from loud to soft in 8 counterbalanced experimental
sessions in 2 large supermarkets (N=1,iOO). The "arousal hypothesis" seems to account for the
results: signficantly less time was spent in the markets during the loud session, although
there was no significant difference in sales, nor in the customers' reported satisfaction.
R7

29,250
Locke, E.A. & Bryan, Judith F. COGNITIVE ASPECTS OF PSYCHOMOTOR PERFORMANCE: THE EFFECTS OF
PERFORMANCE GOALS ON LEVEL OF PERFORMANCE. J I. Psychol., Aug. 1966, 50(4), 286-291.
(American Institutes for Research, Washington, D.C.).

An experiment stemming from Mace's work on the effects of performance standards on level
of performance is reported. It was found that Ss given specific (but difficult) standards
performed at a higher level on a complex psychomotor task than Ss told to "do their best,"
thus replicating Mace's finding with a computation task. In contrast to Mace's study where
performance goals worked by prolonging effort during the latter part of the work periods, the
standards intensified effort at all stages of the work periods in the present case.
R9

29,251
Megargee, E.I., Bogart, Patricia & Anderson, Betty J. PREDICTION OF LEADERSHIP IN A SIMU-
LATED INDUSTRIAL TASK. J. appl. Psychol., Aug. 1966, 50(4), 292-295. (University of Texas,
Austin, Tex.).

Ss high and low in dominance were selected with the California Psychological Inventory
(CPI) Dominance (Do) scale and confronted with a simulated industrial task which could be
solved best by I person assuming a leader role and the other following his instructions.
When the instructions emphasized the task, the High Do Ss did not assume the leader role sig-

nificantly more often than the Low Do Ss. When leadership was emphasized, however, the High
Do Ss assumed the leader role in 90%. of the pairs. It is concluded that the CPI Do scale
has predictive validity when leadership is made salient.

R9

29,252
Woodhead, Muriel M. AN EFFECT OF NOISE ON THE DISTRIBUTION OF ATTENTION. ap. Psychol.,
Aug. 1966, 50(4), 296-299. (Applied Psychology Research Unit, MRC, Cambridge, England).

A paced search of a visual display was made in auditory conditions containing bursts of
noise at either 68 db or 105 db. Each selected visual Item required 2 types of response,
crossing out and counting. The preferred activity In the quieter condition was counting.
When the test instructions emphasized this aspect of the task, attention shifted further
toward the preferred activity during loud noise. When the instructions emphasized searching,
there were no significant differences between noise and quiet. It appears that although
noise will not always induce a redistribution of the attention needed to respond equally of-
ten In 2 paced activities, when It does so, the preferred activity gains.
R6

29,253
Conrad, R. SHORT-TERM MEMORY FACTOR IN THE DESIGN OF DATA-ENTRY KEYBOARDS: AN INTERFACE BE-

TWEEN SHORT-TERM MEMORY AND S-R COMPATIBILITY. J. appI. Psychol., Oct. 1966, 50(5), 353-356.

(Applied Psychology Research Unit, MRC, Cambridge, England).

An experiment on Immediate recall of 8-digit sequence was carried out. Mode of recall was
via a data-entry keyboard. 2 keyboard layouts were used, one of high, one of low compatibil-
ity. The I ow-compatIbility keyboard required more time for entry and gave more errors.
These extra errors were identified as being primarily memory rather than aiming errors. The
results are discussed In terms of an Interface between short-term memory and S-R compatibili-
ty; they are held to support a memory model involving a limited-capacity channel, and a prac-
tical design conclusion is suggested.
R 10

29,254
Singh, T.N. & Baumgartel, H. BACKGROUND FACTORS IN AIRLINE MECHANICS

I
WORK MOTIVATIONS: A

RESEARCH NOTE. J. appl. Psychol., Oct. 1966, 50(5), 357-359. (University of Bhagalpur,

India & University of Kansas, Lawrence, Kan.)..

A correlational analysis of a number of questionnaire Items assessing the 
importance of

various aspects of the work situation showed 2 themes: one referred primarily to needs for

advancement and the other to needs for security and stability 
in job and interpersonal rela-

tions. Level of educational achievement bears a positive relationship with advancement mo-

tivation. Age Is, independently, negatively related to advancement needs. Trends exist to

Indicate converse relationships between education and age and 
the need for security and sta-

bl1ity.
R4

III - 176



29,255
Schwartz, H.A. & Haskell, R.J., Jr. A STUDY OF COMPUTER-ASSISTED INSTRUCTION IN INDUSTRIAL
TRAINING. J. PRO. Psychol., Oct. 1966, 30(5), 360-363. (IBM Corporation, Poughkeepsie,
N.Y.).

The study was undertaken to test the feasibility of remote computer-assisted instruction
as an industrial training technique. 79 newly hired electronic technicians received their
required training in basic data-processing principles through programed texts, the standard
method used for this presentation. 25 equivalent students received the same training through
a keyboard-operated terminal device linked remotely to an IBM 1440 computer system. No sig-
nificant differences in examination scores were obtained; however, there was a significant
saving (approximately iD%) in the time required to complete the course. On an attitude ques-
tionnaire administered subsequent to the courses, both groups rated their respective method
of instruction as approximately equal to regular classroom techniques in terms of effective-
ness and desirability.
R7

29,256
Rorer, L.0., Hoffman, P.J. & Hsleh, K-C. UTILITIES AS BASE-RATE MULTIPLIERS IN THE DETERMIN-
ATION OF OPTIMUM CUTTING SCORES FOR THE DISCRIMINATION OF GROUPS OF UNEQUAL SIZE AND VARI-
ANCE. J. appl. Psycho., Oct. 1966, 50(5), 364-368. (Oregon Research Institute, Eugene,
Ore.).

The accuracy with which a test classifies people, objects, or events as belonging to I of
2 groups depends upon the distance between the means, the relative variability, the relative
size, and the shape of the distributions of the 2 groups. If the scores for each of the
groups are normally distributed, tables for determining optimum cutting scores for a wide
range of values of the other variables are now available. However, overall accuracy is an
appropriate guide for decision making only when all correct classifications are equally bene
ficial and all incorrect classifications equally costly. A simple technique makes possible
the utilization of the Rorer, Hoffman, and Hsieh tables when a different value Is assigned to
each of the outcomes.
R 14

29,257
Kirchner, W.K. A NOTE ON THE EFFECT OF PRIVACY IN TAKING TYPING TESTS. J. p. Psychol.,
Oct. 1966, 5L(S), 373-374. (Minnesota Mining & Manufacturing Company, St. Paul, Minn.).

80 female job applicants completed a standard typing test as part of a regular Job-selec-
tion procedure. Of these, 40 were tested individually, 40 in groups of 2 or more. When
compared on test results, females tested alone typed almost 4 words per min. faster (p5.01)
on the average. The same group had slightly fewer errors but the difference was not signifi-
cant. Results suggested that privacy could have a direct effect on test performance.
R5

29,258

Lincoln, R.S. & Konz, S.A. EFFECT OF SWITCH CONFIGURATION ON THE OPERATION OF A SWITCH MA-TRIX. J. appl. Psyrhol., Oct. 1966, 30(5), 375-382. (Missiles & Space Company, Lockheed
Aircraft Corp., Sunnyvale, Calif.).

In a series of 3 experiments the speed and accuracy of switch-matrix operations were de-
termined for 5 different matrix configurations. Factors influencing performance included
switch orientation (whether row or column), reach distance, and the type of symbol with which

the switches were labeled. Response time was the only important performance measure. Error
rates were negligible for all configurations.
R5

29,259

Hammer, C.H. & Ringel, S. INFORMATION ASSIMILATION FROM UPDATED ALPHA-NUMERIC DISPLAYS. J.
a pp. Psychol., Oct. 1966, 50(5), 383-387. (USA Personnel Research Office, OCRD, Washington,D.C.).

The accuracy with which Ss could locate updated elements of information was studied as a
function of use of coded vs uncoded updates, number of elements of information presented and
number of elements of information updated. Selected findings demonstrate the value of coding
as an information enhancement technique and the considerable effects of elements presented
and updated. With uncoded displays a reduction in the percentage of responses as the number
of updates increased may reflect a lessening of Ss' confidence In their ability to make cor-
rect responses even though their actual performance did not appear to suffer.
R4

29,260
Rawls, J.R., Perry, 0. & Timmons, E.O. A COMPARATIVE STUDY OF CONVENTIONAL INSTRUCTION AND
INDIVIDUAL PROGRAMED INSTRUCTION IN THE COLLEGE CLASSROOM. J. pp1. Psychol., Oct. 1966, 50
(5), 388-391. (Louisiana State University, Baton Rouge, La.).

The traditional college classroom teaching method of lecture and assigned readings was
compared with an individual programed instructional method utilizing a programed text. Ss,
21 pairs, matched with regard to sex, age, intelligence test score, and hours of formal
training in the biological sciences, were Ist tested upon completion of the physiological
portion of an introductory psychology course. They were then retested 6 wk. later. No sig
nificant differences were found in performance on Test I. However, the level of performance
on Test 2 was significantly higher for the program-instructed group.
R7
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29,261
Welssenberg, P. & Gruenfeld, L.W. RELATIONSHIPS AMONG LEADERSHIP DIMENSIONS AND COGNITIVE
STYLE. J. appl. Psychol., Oct. 1966, 50(5), 392-395. (New York State School of Industrial
& Labor Relations, Cornell University, Ithaca, N.Y.).

Witkin's differentiation hypothesis served as a basis for the investigation of 3 proposi-
tions: a) field-dependent supervisors will show the highest "Esteem for the Least Preferred
Co-worker' (LPC); b) field-dependent supervisors will be more "considerate" (C); and c)
field-independent supervisors will be more "structure" (S) oriented. Witkin's Embedded Fig-
ures Test (EFT), Fiedler's Esteem for the Least Preferred Co-worker (LPC) Instrument, and
Fleishman's Leadership Opinion Questionnaire (LOQ) we're administered to 73 civil service
supervisors. The results established the existence of significant curvilinear relationships
between EFT and LPC (p<.03), and between EFT and Consideration (p<.02). Individuals who were
Intermediate between extreme field dependence and extreme field Independence discriminated
most sharply between their most and least preferred co-workers. These findings point the way
toward further research Into leadership behavior using hypotheses derived from developmental
psychology.
R 12

29,262
Jerdee, T.H. WORK-GROUPS VERSUS INDIVIDUAL DIFFERENCES IN ATTITUDE. J. aoal. Pschol.j, Oct.
1966, .5(5), 431-433. (University of North Carolina School of Business Administration,
Chapel Hill, N.C.).

The objective was to determine the relative magnitude of group and individual differences
in job attitudes. Responses to a 

2
0-item Likert-type attitude scale were obtained from 190

employees, sampled from 38 work groups in 3 manufacturing plants. The hypothesis that the
work groups did not differ In job attitudes was tested by an analysis of variance. The ob-
served work-group differences In attitudes were not significant, and the lowest and highest
work-group means In each of the 3 plants were not significantly far apart. In' these 3 plants
at least, the more appropriate unit for adninistrative action or for research study on em-
ployee attitudes seems to be the individual, not the work group.
R8

29,263
Coleman, E.B. & Hahn, S.C. FAILURE TO IMPROVE READABILITY WITH A VERTICAL TYPOGRAPHY. J.
appl. Psychol., Oct. 1966, 30(5), 434-436. (Texas Western College, El Paso, Tex. & New Mexl-
co State University, University Park, N.M.).

3 experiments found conventional horizontal typography to be superior to vertical. One
experiment presented the stimulus tachistoscoplcally in a procedure quite similar to the pro-
cedure used in an earlier experiment that found vertical typography to be superior to con-
ventional even with unpracticed Ss. 2 of the experiments used Ss who had been given practice
reading 8,000 words printed in vertical typography.
R6

29,264
Friedlander F. IMPORTANCE OF WORK VERSUS NONWORK AMONG SOCIALLY AND OCCUPATIONALLY STRATI-
FIED GROUPS. J. appl. Psychol., Dec. 1966, 30(6), 437-441. (Organizational Sciences Div.,
Case Institute of Technology, Cleveland, Ohio).

The importance of work-related vs. nonwork-related factors as opportunities for satisfac-
tion was compared among low-, medium-, and high-status groups, and between white-collar and
blue-collar occupational groups by analysis of questionnaire responses from 1,468 Civil Ser-
vice resident employees of a Government community. The value hierarchy, in terms of Increas-
ing Importance, was recreation, education, church, work-context, and work-content factors.
Significant differences were found between the value systems of white-collar and blue-collar
groups. However, no significant differences were found between low-, medium-, and high-
status groups unless the occupational group of the employee was simultaneously considered.
Then, differences between white-collar and blue-collar values were marked In the high-status
level. Results are discussed in terms of the opportunities that various environmental stim-
uli present to contrasting occupational and status groups for effective and competent inter-
action with their environment.
R 11

29,265
Grace, Gloria L. APPLICATION OF EMPIRICAL METHODS TO COMPUTER-BASED SYSTEM DESIGN. J,_. I,
Psychol., Dec. 1966, 50(6), 442-450. (System Development Corporation, Santa Monica, Calif.).

This study provides Information about the clarity and usefulness of printout formats de-
signed for use by military nonprogrammer personnel. 3 printout formats containing the same
Information were designed. Verbal printout format presented information In words; Data
Block printout format, In sets of data; Eidoform printout format, In maplike form. 23 men
stationed at Phoenix Air Defense Sector served as Ss. Immedlately following the experimental
sessions, attitude information was collected in individual interviews. Printout formats and
sets of Interpretation questions were combined for analysis using a Latin-square design.
Analysis of variance showed experimental treatment conditions, printout formats, and practice
effect to be statistically significant. Differences due to sequence and test forms were not
significant. Attitude results supported Information measure findings.
R I1

29,266
Burg, A. VISUAL ACUITY AS MEASURED BY DYNAMIC AND STATIC TESTS: A COMPARATIVE EVALUATION.
J. appl. Psychol., Dec. 1966, 50(6), 460-466. (Institute of Transportation & Traffic Engi-
neering, University of California, Los Angeles, Calif.).

In order to provide, for the first time, definitive Information on the relationship be-
tween static visual acuity and acuity for a moving target (dynamic visual acuity), both types
of acuity were measured for 17,500 Ss, ages 16-92. The results show: a) acuity declines pro-
gressively with both Increasing speed of target movement and advancing age b) males have
consistently better acuity (both static and dynamic) than females; and c) high Intercorrela-
tIons exist between the static and dynamic tests, these correlations decreasing with Increas-
Ing speed of target movement. These findings are presented primarily for their value In pro-
viding normative data to other researchers. Additional research Is suggested to explain some
of the relationships obtained In the study.
R 14
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29,267
Briggs, G.E. & Johnston, W.A. INFLUENCE OF A CHANGE IN SYSTEM CRITERIA ON TEAM PERFORMANCE.
J. appl. Psychol., Dec. 1966, 50(6), 467-472. (Ohio State University, Columbus, Ohio).

In a simulated ground-controlled aerial intercept task, 2-man teams of radar controllers
transferred to either simple or conplex criterion conditions following training under simple
criteria. Upon transfer to simple criterion conditions, teams adapted performance rapidly
to the new criterion; however, upon transfer to complex criteria, teams continued to empha-
size that aspect of performance appropriate during the previous simple criterion conditions.
R4

29,268
Williges, R.C., Johnston, W.A. & Griggs, G.E. ROLE OF VERBAL COMMUNICATION IN TEAMWORK. J.
app1. Psychol., Dec. 1966, 50(6), 473-478. (Ohio State University, Columbus, Ohio).

A simulated radar-controlled aerial intercept task was used to examine verbal communica-
tion between teammates under verbal (communication necessary) and verbal-visual (conmunica-
tion unnecessary) conditions. Communication facilitated team performance only In the verbal
condition. Team performance, however, was best in the verbal-visual condition. A transfer-
of-training paradigm was employed to determine if verbal skills developed In one condition
would transfer to the other condition. Differential transfer occurred neither in communica-
tion behavior nor in team performance. It was concluded that verbal comnunication, when not
required by the task, plays an insignificant role in teamwork, and that this role apparently
is not enhanced by verbal training.
R I0

29,269
Newman, R.I., Jr., Hunt, D.L. & Rhodes, F. EFFECTS OF MUSIC ON EMPLOYEE ATTITUDE AND PRODUC-
TIVITY IN A SKATEBOARD FACTORYJ. ap 1. Ps chol., Dec. 1966, 30(6), 493-496. (California
State College, Long Beach, Callf.).

An experiment was designed to look at the effects of 4 types of music, vs no music, on the
quantity and quality of production and the attitude of workers engaged In the routine task of
assembling and packing skateboards. Ss were 26 assembly-line personnel between the ages of
18 and 23. 4 types of music were played: dance, show, folk, and popular. These were con-
trasted with periods during which no music was played. Music conditions were balanced with
respect to days of the week over a period of 5 wk. Results showed that, while employees had
a highly favorable attitude toward music and thought they did more work with It, there was no
change in measured productivity.
R6

29,270

Ley, R. LABOR TURNOVER AS A FUNCTION OF WORKER DIFFERENCES$ WORK ENVIRONMENT, AND AUTHORI-
TARIANISM OF FOREMEN. J. appL. Psychol., Dec. 1966, 50(6), 497-500. (State University of
New York, Albany, N.Y.).

The labor turnover rate of male production workers of a television picture-tube manufac-
turing company was studied with respect to: biographical data, work environment, and authori-
tarianism of foremen. It was found that workers who terminated their employment within 1 yr.
were younger, had more jobs in the 2 yr. preceding their employment with the company, and had
higher hourly wages on their last job, as compared with workers who maintained their employ-
ment for more than I yr. Although the turnover rate was found to be significantly higher on
the 2nd and 3rd shifts as compared with the Is shift, no difference in rates was found among
the 6 work sections which differed considerably in terms of physical work conditions. The
major factor found to be related to labor turnover was the degree of authoritarianism of the
12 foremen of the work sections, i.e., turnover rate correlated .76 with authoritarianism
ratings of the foremen.
R6

29,271
Prien, E.P. DYNAMIC CHARACTER OF CRITERIA: ORGANIZATION CHANGE. J. appl. Psyhol., Dec.
1966, 30(6), 501-504. (University of Akron, Akron, Ohio).

Previous thought and research on criterion development emphasize: measurement problems re-
lated to scaling and analysis, problems created by the sponsor, values of the researcher, as-
pects of deriving a composite criterion, and the dynamic character of job requirements related
to incumbent learning. There is an additional variable(s) to be considered, organization
change and the effect of changing needs on the nature of the criteria of individual jobs.
Job duties may remain static under these circumstances; only the relevance of performance
changes.
R 17

29,272
McGrew, J.M., Marcia, J.E. & Wright, C.K. BRANCHING PROGRAM, TEXT, AND LECTURE: A COMPARA-
TIVE INVESTIGATION OF INSTRUCTIONAL MEDIA. J. appl. Pschol., Dec. 1966, 3o(6), 505-508.
(State University of New York, Buffalo, N.Y.).

Most comparative studies of programs with conventional media have compared a linear pro-
gram plus lecture condition with either a lecture-alone, program-alone, or text-alone. This
design results In noncomparable treatment groups, since the experimental Ss may either be
given more time to use the program or are exposed to the same material twice. The present
study, utilizing a branching program, controls for these possible error factors. Based upon
the performance of 66 undergraduate Ss, an analysis of covariance suggests that sheer repenl-
tdon of material, regardless of the medium employed, is a significant factor influencing the
outcome of comparative studies.
R9

29,273
Allen, I.L. DETECTING RESPONDENTS WHO FAKE AND CONFUSE INFORMATION ABOUT QUESTION AREAS ON
SURVEYS. J. appi. Fsychol., Dec. 1966, 50(6), 523-528. (Sociology Department, University
of Connecticut, Storm, Cons.).

Opinion-attitude and market survey researchers often include in questionnaires a nonexis-
tent item in a list of items on which attitudes and information levels are sought. These
researchers assume that response to the phony item is evidence of Invalid responses to other
items. Verbal behavior of respondents claiming awareness of such a phony Item Is compara-
tively analyzed in evaluation of this practical technique. Data are Interviews with 625 sam-
pie survey respondents. Respondents asserting awareness of the fictitious Item are more
likely a) to profess awareness of genuine items and b) to express favorable attitudes toward
items. The technique permits a rough but workable estimation of response validity and does
not greatly bias the sample's representativeness if Invalid responses are dropped.
R8
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29,274
Hueting, J.E. & Serphati, H.R. MEASURING FATIGUE. . Dec. 1966, 3_(6), 535-
538. (Physiological Lab., University of Amsterdam, The Netherlands).

8 Ss between 19 and 23 yr. old performed an exercise during I1 min. on a bicycle ergometer
on 13 days in succession. Not being aware of the systematic daily variations in the slope of
the work load, all Ss showed significant correlations between subjective feelings of general
physical fatigue--as expressed on different kinds of rating scales--and slope of work load.
Regression equations satisfactorily describe linear relationships between load and fatigue.
Factor analysis suggests a factor "increasing fatigue," and a factor 'decreasing fitness."
R ID

29,276
Botwinick, J. & Thompson, L.W. PREMOTOR AND MOTOR COMPONENTS OF REACTION TIME. J. exp.
Psvchol., Jan. 1966, 71(i), 9-15. (Duke University, Durham, N.C.).

Reaction time (RT) was fractionated into premotor and motor components based upon the dif-
ference between EMG and finger-i ft responses. EMGs were recorded from the extensor muscle
of the responding forearm during measurement of simple auditory RTs of 54 So. The premotor
time was that period from the presentation of the stimulus to the appearance of Increased
muscle firing, while the motor time was that period from this change in action potential to
the finger-lift response. 4 preparatory Intervals (PI), 0.5, 3.0, 6.0, and 15.0 sec,, were
used In both a regular and Irregular series. Premotor time and RT were highly correlated
and showed comparable variations as a function of PI and type of series. Motor time was poor
ly correlated with RT and was Independent of PI and type of series. It was concluded that
set, as Inferred from the relations between RT and PI and type of series, is a premotorIc
process.
R 17

29,277
Robinson, D.N. VISUAL REACTION TIME AND THE HUMAN ALPHA RHYTHM: THE EFFECTS OF STIMULUS LU-
MINANCE, AREA, AND DURATION. J. exp. Psychol., Jan. 1966, 71(i), 16-25. (Queens College,
Flushing, N.Y.).

Human Ss In a visual reactlon-time experiment responded to stimuli of systematically var-
ied luminance, area, and duration. RT, EEG alpha blocking latency, and alpha blocking dura-
tion were recorded and measured, The major findings were: a) Over a range of luminances
(0.65-10.0 mL.) and exposure durations (10-200 msec.) constant I x t products result constant
blocking latencles; I.e., Bloch's law. b) Constant products of I x A (Riccols law) do not
lead to constant blocking latencies beyond areas of I. c) RT decreases with Increased lum-
inance or area under equal-energy conditions and is Independent of duration over the range
of t employed. d) Blocking duration Increases with stimulus duration but Is unaffected by
luminance, a) Correlations between RT and properties of the alpha rhythm are determined, In
large part, by stimulus variables.
R 24

29,278
Schiller, P.H. & Smith, Marilyn C. DETECTION IN METACONTRAST. J. exp. Psycho1., Jan. 1966,
21(1), 32-39. (Massachusetts Institute of Technology, Cambridge, Mass.).

This study investigated metacontrast under a variety of stimulus and response conditions.
The results show that a) although the Ist stimulus In the metacontrast situation appears ab-
sent or very much darkened at certain Intervals between the 1st and 2nd stimulus, It can be
correctly detected by 0 employing both RT and forced-cholce situations, b) When the lumi-
nance of the Ist stimulus Is set low relative to that of the 2nd stimulus, a monotonic func-
tion Is obtained for both detection errors and choice reaction time (CRT), with maximal er-
rors and longest CRTs at the shortest Interval between the stimuli. c) When the 2 stimuli
are of equal luminance, increasing the rate of presentation to a point where the Interval be-
tween 1st and 2nd stimuli within a pair equals the interval between successive pairs, In-
creases the apparent brightness of the Ist stimulus.
R 16

29,279
Forrin, B. & Morin, R.E. EFFECT OF CONTEXTUAL ASSOCIATIONS UPON SELECTIVE REACTION TIME IN
A NUMERAL-NAMING TASK, . 2um. Psycho., Jan. 1966, E(1), 40-46. (Scarborough College,
University of Toronto, Toronto, Ontario, Canada & Kent State University, Kent, Ohio).

The Increase in reaction time (RT) with size of the stimulus set for selective response
tasks Involving the naming of I of n equiprobable numerals has been ascribed to Variation In
attributes of the stimulus sequence--reduced probability of signal presentation, increased
mean Intersignal Interval, and heightened temporal uncertainty of signal occurrence. The
present study provided an Independent assessment of the effect upon selective RT of a 4th
factor commonly confounded with the preceding 3: the presence of Incompatible S-R associa-
tions In serial context with numeral-numeral pairs. The data indicate that requiring Ss to
remain silent to a given subset of numerals, or to respond with the single designation "No"
to members of that subset, produced longer reaction latencies to numerals to be named than
would be predicted from properties of the stimulus sequence alone. An interpretation in
terms of generalized response Inhibition and response competition Is examined.
R 14

29,280
Corcoran, D.W.J. PREDICTION OF RESPONSES TO MULTIDIMENSIONAL FROM RESPONSES TO UNIDIMENSION-
AL STIMULI. I. ychol., Jan. 1966, 21(1), 47-54. (Applied Psychology Research Unit,
MRC, Cambridge, England).

By dichotomizing 2 stimulus dimensions, A and B, 4 stimuli A+B+, A+B-, A-B+, and A-B-,
can be constructed. The present problem Is concerned with predicting the probability (P)
that A-B- will be confused with A+B+, given the separate Ps of confusing A+B- and A-g+ with
A+B+. On the assumption that A and B are sensorily Independent It was hypothesized that the
P of confusing A-B- with A+B+ equaled the product of the Ps of confusing A+B- and A-B+,dlvld-
ad by the P of correctly identifying A+B+. The hypothesis was tested using populations of
4, 8, and 16 stimuli synthesised from 2, 3, and 4 auditory dimensions. 12 separate groups
were run under slightly different experimental conditions (N-176). The results were on the
whole confirmatory.
R 4
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29,281

Weene, P. & Held, R. CHANGES IN PERCEIVED SIZE OF ANGLE AS A FUNCTION OF ORIENTATION IN THE
FRONTAL PLANE. J. exp, Psychol., Jan. 1966, 71(1), 55-59. (USAF Decision Sciences Lab.,
Hanscom AFB, Bedford, Mass. & Massachusetts Institute of Technology, Cambridge, Mass.).

Continuous subjective bisection of a right angle rotating through 360* In a frontal plane
was performed by 10 Ss using the Bekesy technique. The largest and most consistent constant
errors In bisection, ranging up to 10, occurred In upper-right and upper-left quadrants.
Interindividual and Interquadrant differences Indicate that the constant errors cannot be
attributed solely to the effect of the main axes of space. An Influence of the distribution
of oriented contours In SsI normal visible environment Is suggested.
R6

29,282
Hinrichs, J.V. SHORT-TERM MEMORY WITH A GUESSING TECHNIQUE. J. exp. Psychol., Jan. 1966,
71(l), 89-95. (Stanford University, Palo Alto, Calif.).

The data from the 3 experiments demonstrate that the guessing technique Is a useful method
for examining the short-term retention abilities of human Ss. In particular, Ss were found
to restrict their guesses to unpresented Items of a serially presented list thereby Improving
the possibility of a correct guess near the end of the serial order. The main result of Exp.
I demonstrated a very stable forgetting curve which was an Increasing function of the number
of Intervening (retroactive) items and relatively Independent, except for a primacy effect,
of the number of prior (proactive) presentations. Exp. 2 showed the forgetting functions to
be very sensitive to variation In the size of the to-be-remembered Item. The third experi-
ment found a small but consistent Improvement In retention with Increased presentation time.
The modest magnitude of the differences In Exp. 3 Is somewhat surprising In view of the po-
tency usually attributed to the rehearsal factor, but other investigators have also found the
differences due to rate of presentation to be small end often less consistent than in Exp. 3.
In general, application of the guessing technique has produced results which are consistent
with previous Investigations, but within the framework of a single experimental paradigm and
with Increased stability due to the large number of observations easily obtained by this
procedure.
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Freeman, R.B., Jr. EFFECT OF SIZE ON VISUAL SLANT. J. e62 PshoIJan. 1966, 21(1), 96-
103. (Pennsylvania State University, University 

Perk, Penn.).

Two experiments were conducted to determine the generality of the finding by Stavrianos
that judged slant of plane rectangular figures varies directly with size, In Exp. 1, equal-
slant contours were obtained from 54 undergraduate Sn for 14 rectangles whose lengths varied
In equal log steps from 1.0 to 42.2 cm with a reference stimulus of 7.5 cm. In Exp. 2, 72
5s were tested on 9 rectangles varying linearly In 4-cm steps from 8 to 40 cm, with a 24-cm
reference. Observation was monocular and under complete reduction conditions from a distance
of 135 cm. The effect of size on judged slant was only partly reliable In Exp. 1, but highly
significant in Exp. 2. The "size effect" was attributed to the "perspective" cue to slant
which was shown to vary with physical size as well as slant, and was probably more discrimin-
able In the stimuli In Exp. 2 than in Exp. I.
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Goldstein, I.L. EFFECTS OF STIMULUS COMPLEXITY AND RESTRICTIVE RESPONSES. J. exp. Psvchol,,
Jan. 1966, 2.1(I), 104-108. (Ohio State University, Columbus, Ohio).

The purpose of the present study was to determine If the use of response classes or cate-
gories would facilitate the discriminating and counting of various complexities of stimulus
displays. It was found that an Increase In the number of response subclasses facilitated
performance for displays w;th relatively few stimulus objects but hindered performance for
displays with comparatively large numbers of stimulus objects. The degree of facliltation
In scenes of medium complexity was dependent upon the time-limitation Instructions given to
the 60 Ss. Both response time and errors Increased as a function of stimulus complexity,
end response time also Increased as response subclasses were added.
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Singer, G. & Day, R.H. INTERLIMB AND INTERJOINT TRANSFER OF A KINESTHETIC SPATIAL AFTER-
EFFECT. J. exp. Psychol., Jan. 1966, 1(I), 109-114. (University of Sydney, Sydney, Austra-
lia & Monash University, Clayton, Victoria, Australia).

Transfer of a kinesthetic spatial aftereffect from the stimulated to the nonstimulated arm
interlimb) end from the stimulated to the nonstImuleted group of joints in a single arm
interjoint) has been investigated In 2 experiments. In each case the effects were compared

with those occurring within a single arm (intrelimb) and joint group (intrajoint). In both
experiments the kinesthetic task was that of judging the horizontal after movement of the ex-
tended limb across a slanted edge. The results show that whereas there were large Intral1mb
and intrajolnt aftereffects, the small Interjolnt effect was significant In 1 of 2 cases, end
that neither of 2 Interlimb aftereffects achieved significance. The data are discussed in
terms of their relevance for theoretical Issues including the principal explanations of kines-
thetic aftereffects.
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Mountjoy, P.T. NEW ILLUSORY EFFECT OF THE MULLER-LYER FIGURE. J. ex . Psycho.1, Jan. 1966,
21(1), 119-123. (Denlson University, Granville, Ohio).

A group of 18 Ss Instructed to equate the center points (apexes) of the Mu1ler-Lyer arrow-
heads In the conventional manner was compared to groups Instructed to equate the tips (upper
or lower points). The upper- and lower-point groups exhibited a reversal of the usual direc-
tion of Initial error and of the direction of change in magnitude of error as a function of
trials. This finding Is not consistent with the satlatlonal interpretation of the usual dec-
rements to the Mdller-Lyer obtained with Instructions to equate the apexes of the arrows.
Attention Is drawn to the alternative Interpretation of these decrements as habituatory dec-
rements.
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Howell, W.C. TASK CHARACTERISTICS IN SEQUENTIAL DECISION BEHAVIOR. J. exp. Psychol., Jan.
1966, 71(1), 124-131. (Ohio State Uniyersity, Columbus, Ohio).

Optional stopping behavior was studied for a task In which 'multiple perceptual discrimina-
tIons were required and payoff declined with sequential information gathering. 36 experi-
enced Ss served under 4 levels of difficulty (defined psychophysically) for riskless and
risky problems; they were assigned randomly to 4 groups for investigation of monetary vs.non-

monetary incentives and 2 modes of varylng difficulty. Findings indicate that decisions ap-
proximate maximum expected values (EVs) over a wide range of task situations but are most
efficient for intermediate levels of difficulty and riskless conditions. Contrary to earlier

reports, neither the kind of incentive nor the difficulty mode appears to have an appreciable
effect on performance. It is suggested that subtle aspects of EV functions may have an Im-
portant bearing upon optional stopping behavior.
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Hay, J.C. & Pick, H.L., Jr. VISUAL AND PROPRIOCEPTIVE ADAPTATION TO OPTICAL DISPLACEMENT OF
THE VISUAL STIMULUS. J. exp. Psychol., Jan 1966 7j(1) 150-158. (Smith College, Northamp-
ton, Mass. & University of Minnesota, Minneapolis, Hinn.j.

The present study concerns the question of whether the optically displaced visual system
always draws other systems into alignment with itself, or whether some kinds of prism expo-
sure can Induce an adaptation within the visual system itself. Our method involves studying
the pattern of changes in sev.ral different sensory coordinations, and then inferring the
locus of the adaptation. In Exp. I, Ss engaged in their normal activities during 6 wk. of

continuous exposure to spectacle prisms. This exposure condition would seem to give the
best opportunity for all possible adaptive mechanisms to operate. Changes in eye-hand and
ear-hand coordination were measured throughout. In Exp. II, the battery of coordination
tests was enlarged to isolate possible changes in the visual or auditory systems. Finally,
Exp. III sought to Identify the factors which determine the kind of adaptation that takes

place. The pattern of changes observed indicated that a transient adaptation in the proprio-
ceptive system Is succeeded by a stable adaptation In the visual system. It was found that
viewing the whole body during optical displacement, rather than just a part of it, serves to
Induce the visual adaptation.
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Harrison, K. & Fox, R. REPLICATION OF REACTION TIME TO STIMULI MASKED BY METACONTRAST. J.

exp. Psychol., Jan. 1966, 71(i), 162-163. (Vanderbilt University, Nashville, Tenn.).

Fehrer and Raab investigated the effects of metacontrast masking of a test flash upon the

reaction time (RT) elicited and found that RT was determined solely by the luminance and

duration of the test stimulus. The present experiment repeated the major portion of their

study for both foveal and peripheral presentation conditions with asynchronies (At) between

test (5-msec.duration) and mask (50-msec.duration) of 0, 25, 50, 75, and 100 msec. The data

Indicate that phenomenal diminution of the brightness of the test flash does not produce an

increase In RT, a result consistent with that obtained by Fehrer and Raab.
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Azuma, H. & Cronbach, L.J. CUE-RESPONSE CORRELATIONS IN THE ATTAINMENT OF A SCALAR CONCEPT.

Amer. J. Psychol., March 1966, LXXIX(i), 38-49. (University of Tokyo, Tokyo, Japan & Stan-

ford University, Stanford, ealif.

The present study examines how Ss use multiple cues In solving a scaled-concept problem.

The desired response to each stimulus corresponds to a weighted sum of certain cue-variables.

S Is required on each trial to estimate the scale-value assigned to the stimulus by the (un-

known) rule; he Is then told the correct value. From the literature and the experiments It

Is suggested that scaler concepts may be more readily attained by identifying small sub-

universes, to each of which some rule applies perfectly, than by starting with a general

rule that applies to all stimuli but gives response-values that are only approximately cor-

rect. A more powerful method of analysis than the calculation of cue-response correlations

Is required to describe the operations S uses at any point in training. Over-all cue-res-

ponse correlations calculated from training trials are at best a first approximation to the

process by which a concept is attained.
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Harris, W. & Buckner, D.N. A STUDY OF DIFFERENCES BETIEEN PERFORMANCE AND PSYCHOPHYSICAL
JUDGMENTS. Amer. n J. choI., March 1966, LXXIX(i), 50-61. (Human Factors Research, Inc.,
Los Angeles, Calif.).

The Ss Judged the cumulative duration of 'time on' flashing light under different Instruc-
tions. Under one condition, the 'objective' condition, the Ss judged 5 duratlons--9, 12, 15,
18, and 21 sec. with 'light on' during a 30-sec. period--on a 9-category scale. Under the
other condition, the 'performance'-condition, the same stimuli were judged, but the Ss were
led to believe that the 'light on' Indicated the time a man operating a pursuit-rotor In
another room was 'on target'; and they rated his performance on the same scale but with dif-
ferent names appropriate to performance. The following hypotheses were tested: a) Judgments

of the same stimuli will have greater variance when made under the 'performance'-condition
than when made under the objective condition; b) Ss with brief experience In performing the
pursuit-rotor task will overestimate the value of stimuli representing performance, but Judg-
ments of Ss with greater experience will not be affected; c) Judgments of stimuli represent-
Ing performance will be less valid when performers are present during a judgmental session
than when they are absent; and d) Judgments will be Influenced by the Ss' knowledge of the
performers' school-achievement. Hypothesis )was confirmed in an analysis of 'stable' Judg-
ments--judgments of the last 5 stimuli in a series of 25, but not In an analysis of all Judg-

ments. Hypothesis (b) was partially confirmed In an analysis of stable Judgments: All but
the highest stimulus-value were overestimated under the performance-condition. The presence
of the performers had no effect on the judgments, but the judgments were correlated with

school-achievement of the performers. It was concluded that a more demanding judgmental task
was Indicated for further study of this problem.
R3
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Silver, C.A., Landis, D. & Messick, S. MULTIDIMENSIONAL ANALYSIS OF VISUAL FORM: AN ANALYSIS

OF INDIVIDUAL DIFFERENCES. Amer. J. Psychol., March 1966, LXXIX(I), 62-72. (Franklin Insti-

tute Research Laboratories, Philadelphia. Penn.).

The primary goal of the present study was to Identify the principal stimulus-dimenslons
utilized In the observation of geometrical figures. A secondary goal was to determine If

there exists distinct sub-populations that make use of essentially differentdimensions In

their observations. Fifty women Os (observers) judged 30 black-on-white geometrical forms,

using the multidimensional method of successive Intervals. The data were analyzed by the

Tucker-Messick Individual differences model. Five distinct view points were found, none of

which produced the same stimulus space as was obtained by analyzing the average ratings.
Attneave's complexity metric, which Is essentially a function of the number of sides, was

found to be related to more of the dimensions than any of the other 3 metrics tested (angu-

lar variability, dispersion, and rotation). The Implications of these findings for re-

search on the metrics of visual form were discussed and suggestions made for subsequent
Investigations.,
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Krauskopf, J., Graf, V. & Gaarder, K. LACK OF INHIBITION DURING INVOLUNTARY SACCADES. Amer.

J. co., March 1966, LXXIX(I), 73-81. (Institute 
for Behavioral Research, Silver Spring,

Md.).

This paper Is concerned with the question of whether 
vision Is Inhibited during Involun-

tary saccades. The basic experimental procedure was to present 
test-stimuli alternately

during saccades; if there were Inhibitlom, thresholds should be higher for targets pre-

sented during the saccades. Two Indices of visual sensitivity were studied: measurement 
of

the absolute threshold served as a representative 
detection task; and measurements of vernier

-acuity were made because a task requiring the extraction 
of Information from a complex dis-

play might show the effects of Inhibition even if 
a simple task did not. The results pro-

vide no support for the hypothesis that Inhibition 
occurs during saccades.
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Binder, A., Wolin, B.R., Welchel, Rosemarie & Terebinski, S.J. UNCERTAINTY AND STAGE OF DE-
CISION. Amer. J. Psychol., March 1966, LXIX(l), 89-96. (Indiana University, Bloomington,
Inc.).

The present experiment Investigated the relationship between different relative frequen-
cies of presentation during the learning of paired-associates and the point of recognition

In a sequence of cues derived from the learned figures and providing gradually increasing
object-specification. Three groups of Ss learned the names of 8 figures to a criterion and

then were presented with sequences of abbreviated testing figures providing more and more
cue-Informatlon relative to one of the learned figures. During the testing phase, each S
was Instructed to respond, In each of 4 sequences, with the name of the figure whenever he

recognized it. The longer he waited before responding, the higher his score. The three
groups differed in the Information or uncertainty of the learning trials, calculated on the

basis of relative frequencies of occurrence during learning. No difference among the three
groups In score was found during the subsequent testing. When the responses during testing
were divided into two categories--names given with high frequency and low frequency-- it was
found that reduced uncertainty (high frequency) Is associated with earlier responding in the
sequence of cues.
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Rath, G.J. RANDOMIZATION BY HUMANS. Amer. J. Psycho., March 1966, LXXIX(i), 97-103.
(Northwestern University, Evanston, III.).

Three groups of 20 subjects each were used to write respectively; binary, decimal and
alphabetic characters In a random fashion. They were found to be poor randomizers. Their

biases include the preference for characters which are more common in their culture. There

Is a strong correlation between the preferences of the subjects for certain alphabetic char-
acters when attempting to randomize them and the frequency of the characters in the English
language. The finding that the subjects avoid repetitions and prefer alternation can be ex-
tended to decimal and alphabetic randomization by redefining alternation as the choice of
an adjacent character In the natural sequence. Lastly, the rate of character generation Is

negatively correlated with the number of alternatives to be randomized.
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Chatterjea, R.G. & Dasgupta, B. SCALE OF WEIGHT FROM FRACTIONATION AND MULTIPLICATION DATA.
Amer. J. Psychol., March 1966, LXXIX(1), 116-119. (Brown University, Providence, R.I. & D.H.
Training College, Calcutta, India).

An experiment was designed to compare psychophysical weight scales contructed from frac-
tionation and multiplication judgment data. It was found that the subjective weight Is a
power function of physical weight whether the fractionation or multiplication method Is used.
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